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Minorities and women continue to be underrepresented in science, technology, 
engineering, and mathematics (STEM) fields. In graduate education, factors such as 
racism, prejudice, discrimination, sexism, stereotypes, tokenism, and a lack of role 
models can all plague students and contribute to uncompleted degrees and non-
entrance into STEM fields. One of the tools being used to combat these barriers is 
effective mentoring. Graduate students and their advisors generally have close working 
relationships and advisors serve in a tremendously important role in the development of 
the graduate student, so an effective mentoring relationship is vital.  
The purpose of this study was to explore and describe graduate student STEM 
majors’ perceptions of mentoring provided by their academic advisors in diversified and 
homogenous mentoring relationships. The Diversified Mentorship Theory was utilized as 
the theoretical framework, and existing measures were adapted and used to measure 
the variables of psychosocial mentoring functions, instrumental mentoring functions, 




students in STEM fields at Purdue University (N= 1,783) were surveyed regarding the 
mentoring relationship they have with their advisors. An emphasis was placed on factors 
of diversity, including the gender and racial makeup of the relationship, as well as the 
instrumental and psychosocial mentoring support provided and the overall quality of 
the mentoring relationship.  
Findings revealed that participants considered their advisor to be a mentor to a 
moderate extent, and that advisors provided both psychosocial and instrumental 
mentoring support to a moderate extent. One-way between subjects ANOVA tests were 
conducted to compare the effect of gender and race on psychosocial functions, 
instrumental functions, and relationship quality. Gender had a statistically significant 
effect on psychosocial mentoring functions. Qualitative data revealed that while some 
advisors provided both instrumental and psychosocial mentoring support, it was more 
common that only one of the support functions were provided. Additionally, Pearson’s 
correlations revealed significant relationships among the variables of gender, race, 
psychosocial functions, instrumental functions, and relationship quality. The study’s 
conclusions are discussed at length in the final chapter. Implications for practice and 










CHAPTER 1. INTRODUCTION 
1.1 Introduction: The STEM Pipeline 
There is no dispute that women and racial minorities continue to be 
underrepresented in science, technology, engineering, and mathematical (STEM) fields 
(Maton, Domingo, Stolle-McAllister, Zimmerman, & Hrabowski, 2009; National Science 
Foundation, 2013). Women and minorities (African American, Hispanic, Asian, American 
Indian or Alaskan Native, and Hawaiian or Pacific Islander) comprise smaller percentages 
of STEM degree recipients and employed scientists and engineers, making them 
underrepresented in STEM fields (National Science Foundation, 2013). For example, of 
scientists and engineers employed in industry, 63% have bachelor’s degrees, 25% have 
master’s degrees, and 3% have doctoral degrees; of this entire population, minority 
women make up 10% and minority men make up only 15% (Falkenheim & Burrelli, 
2012). Emerging issues in society such as environmental issues, energy challenges, and 
food security demand greater diversity of the STEM trained population to generate new 
ideas, thoughts, and solutions. It is imperative to bolster the participation of women and 
minorities, thus creating a more diverse STEM population, in order to achieve an 





It is clear that minorities and women continue to be underrepresented within 
STEM fields, creating a need to address the issues these groups face while progressing 
through the STEM pipeline. The dissipation of individuals through the educational 
pipeline is a problem that is both persistent and progressive (Cronin & Roger, 1999). As 
one moves through the STEM educational pipeline from non-degree holders to 
recipients of bachelor’s, masters, and doctoral degrees, the number of minorities and 
women decrease as educational attainment increases. Despite efforts for parity, STEM 
fields continue to lack minorities and women due to a variety of reasons. According to 
the 2013 report from the National Science Foundation’s National Center for Science and 
Engineering Statistics, women and minorities are less likely to enroll full time as 
undergraduates than their male, White, or Asian counterparts. Even further along the 
pipeline into graduate education, specifically among doctorates in science or 
engineering fields, women and minorities are also less likely to have received federal 
funding for education than White men. Furthermore, women represent less than one 
fourth of all full time, full professors, and that share is even lower for minorities 
(National Science Foundation, 2013). Distinct dissimilarities in participation of men, 
women, and racial groups can often be explained as being rooted in participation 
differences in higher education (National Science Foundation, 2013). So we must ask 
ourselves, why are women and minorities struggling to make their way through the 






1.1.1 Barriers to URMs and Women in STEM Degree Programs 
In graduate education, factors such as racism, prejudice, discrimination, sexism, 
stereotypes, tokenism, and a lack of role models can all plague marginalized students 
and contribute to uncompleted degrees and non-entrance into STEM fields 
(MacLachlan, 2006). When faced with racialized or discriminatory experiences, women 
or minorities can be deeply impacted, changing the ways in which they perceive and 
interact with their environment (Minikel-Lacocque, 2013). According to a 2013 study, 
minority students at a predominately White institutions (PWIs) often faced feelings of 
isolation and dealt with blatant racism, stereotyping, insensitivity, and ignorance from 
peers and faculty (Minikel-Lacocque, 2013). Additionally, URMs and women may have 
trouble finding where they fit in professionally within the department or institution, 
reporting a chilly or alienating climate (Ponjuan, Gasman, Hirshman, & Esters, 2011). For 
example, in academia, women and minorities may not been seen as equals to their 
White male counterparts, thus leaving them victim to less access to the resources and 
rewards that allow them to fully integrate and socialize (Aguirre, 2000). 
 
1.1.2 Mentoring 
Mentoring is one tool being used to combat the diminutive population of 
minorities and women in STEM graduate education majors. Many organizations and 
institutions have turned their attention to mentoring as a way to decrease attrition and 





personal growth and development. Formal mentoring programs are utilized in 
practically every professional and academic field (Noe, 1988), and are an especially 
important component in graduate education programs. Effective mentoring has been 
shown to positively affect retention and graduation rates as well as career-path success, 
and has been identified as an especially key component of graduate student growth 
(Fedynich & Bain, 2011). In fact, in graduate education, “the single most important 
factor in student decisions to continue or withdraw is the relationship with a faculty 
advisor,” who often serves as the mentor to the graduate student (Lovitts & Nelson, 
2000, p. 50). For graduate students, having a mentor can help maximize their 
educational experience through guidance and support (National Academies Press, 
2010), which is especially true for minorities and women who tend to face barriers that 
majority students do not. 
Mentoring is loosely defined as a relationship between a more experienced 
individual who sets out to assist or guide a less experienced individual, and includes 
instrumental support and psychosocial support (George & Neale, 2006; Noe, 1988). 
Instrumental support consists of professional development, networking with other 
professionals in the field, gaining knowledge of the field, and gaining skills needed to 
succeed in the field (Noe, 1988). Psychosocial support encompasses counseling, 
empathy, friendship, and socialization to expose students to the norms of the specific 
discipline. These two types of support are especially important in graduate education as 
students learn the ropes of their fields of study. Successful mentoring programs have 





for a career. Better yet, when mentoring programs are well planned and supported, the 
mentoring process tends to be a mutually beneficial process to mentors and mentees 
alike, and may also benefit the organization in which the program is taking place 
(Hansford, Ehrich, & Tennent, 2002).   
Mentoring is a complex, dynamic process that takes a good deal of time and 
dedication from both mentee and mentor, however the benefits to both mentors and 
mentees are can be worth the effort (Hansford et al., 2002). Effective mentoring has 
“often been identified as one of many factors that help to increase the participation of 
groups traditionally underrepresented” (George & Neale, 2006, p. 1), because it 
provides a way to manage barriers and increase student success. Because of 
mentoring’s potential and the important role it plays in graduate education, especially 
among women and minorities, it is important that the mentoring relationships 
established are effective and of high quality. 
 
1.1.3 The Nature of Mentoring Relationships in Graduate Education 
In graduate education, each graduate student has an academic advisor, 
sometimes referred to as a major professor, that is generally a faculty member at his or 
her university who serves as a person of guidance toward degree completion. Academic 
advisors have a profound impact on the persistence, development, and success of 
graduate students (Lovitts & Nelson, 2000). Successful graduate advisors arguably fulfill 





information source, departmental and occupational socializer, advocate or sponsor, and 
counselor and coach (Rose, 2005; Winston & Polkosnik, 1984). However, not all advisors 
serve as mentors, because they do not provide both pillars of mentoring functions—
instrumental and psychosocial support. Some advisors only provide instrumental 
support, only preparing students’ career and academic capacities, and neglect 
psychosocial support behaviors.  
Nonetheless, graduate students and advisors generally have close working 
relationships and advisors serve in a tremendously important role in the development of 
the graduate student, just as in the mentoring relationship. The dyadic, developmental 
nature of both the advisor-advisee and mentor-mentee relationships in graduate 
education lend a parallel not seen in other relationships. Because of the parallels, the 
model of advisor-advisee as mentor-mentee is often assumed as the primary model of 
development of graduate students in the United States (Rose, 2005; Thomas, Willis, & 
Davis, 2007). 
 
1.2 Statement of the Problem 
As a whole, the dearth of minorities and women in STEM fields is a major issue 
being addressed through a variety of ways, namely mentoring. As minorities and women 
enter into graduate education in STEM fields, the diversity within the academic 
environment decreases and the barriers (e.g., racism, discrimination, or sexism) that 





found to have qualitatively different interactions with university faculty (Eagan, Herrera, 
Garibay, Hurtado, & Chang, 2011), and often their relationships are subpar when 
compared to the homogenous mentoring relationships among their white male 
counterparts. Due to differences in experiences among those who are in homogenous 
and diversified relationships (relationships which include two people who differ in 
gender, race/ethnicity, or other factors), mentoring relationships must be examined 
more closely. 
Closeness, intimacy, and trust (which are often associated with psychosocial 
mentoring functions) are especially important within diversified mentoring relationships 
and can promote better protégé functioning, which could likely lead to high quality and 
more effective mentoring (Goldner & Mayseless, 2009; Kram 1989). The quality of a 
relationship is an immensely important component of a developmental relationship 
because it: 1) serves as a determinant of success and effectiveness, 2) is directly related 
to the amount of effort exerted into the mentorship, and 3) is an indicator of the 
sustainability of the relationship (Allen, Eby, & Lentz, 2006; Kram, 1985). Unfortunately, 
ineffective mentoring is a serious problem in higher education; in fact, ineffective 
mentoring could be extremely destructive, perhaps even worse than no mentoring at all 
(Ragins, Cotton, & Miller, 2000). Research shows that minority and female graduate 
students are not receiving the level of quality in mentoring that they need to be 
successful (Eagan et. al, 2011). Compounded together, ineffective mentoring and 
discriminatory experiences are likely to leave women and minorities wit gaps in the 





the success of marginalized groups, and the importance of the mentoring relationship 
quality, we are left needing a further examination into diversified mentoring 
relationships than which currently exists.  
 
1.3 Significance of the Study 
This study is significant for three primary reasons: 1) it examines the mentoring 
relationship in a more in-depth manner, taking into considerations the differences of 
homogenous and diversified relationships, 2) it adds to the body of knowledge available 
to researchers and practitioners, and 3) it will contribute to helping increase the 
participation of minorities and women in STEM by promoting and informing effective 
mentoring practices.  
First, this study will examine the mentoring relationship from an expanded 
perspective not commonly taken in mentoring research. By extending the body of 
knowledge conducted by both quantitative and qualitative research, this research goes 
beyond identifying student outcomes, such as GPA or publications, that are typically 
explored in research involving graduate student mentoring experiences. The study aims 
to examine the effectiveness and quality of a mentoring relationship that leads to 
graduate student success in STEM fields. The focus on both the mentors and mentees 
and their characteristics is important, especially when dealing with minorities and 






Second, the knowledge gained from this study will have practical applications for 
individuals, mentoring programs, and administrators within colleges and universities 
aiming to improve the experiences of graduate students, specifically minorities and 
women. This study will also provide useful data and insight for training future or current 
mentors. As suggested by Fifolt and Abbott (2008), training provided for mentors needs 
to be informed more directly by the literature. The knowledge gained from this research 
holds an important place in informing mentors and mentees alike about effective and 
high quality diversified mentoring relationships and the dynamics that make up those 
relationships. 
Third, this research will contribute to helping increase the participation of 
minorities and women in STEM by promoting and informing effective mentoring 
practices as well as encouraging a culture of effective mentoring for minorities and 
women. The knowledge and insight gained from this study should contribute to current 
mentoring literature and practice, thus leading to higher quality diversified mentoring 
relationships among faculty advisors and minority/female graduate students.  Higher 
quality and more effective mentoring relationships should, in turn, lead to increased 
degree persistence and participation of underrepresented minorities (URMs) and 







1.4 Purpose of the Study 
The purpose of this study was to explore and describe graduate student STEM 
majors’ perceptions of mentoring provided by their academic advisors in diversified and 
homogenous mentoring relationships. 
 
1.5 Research Questions 
The research questions guiding this study were:  
1. What are graduate students’ perceived levels of psychosocial mentoring functions 
(coaching, acceptance/confirmation, role modeling, counseling) provided by their 
academic advisors in homogenous and diversified relationships by gender and 
race/ethnicity? 
2. What are graduate students’ perceived levels of instrumental mentoring functions 
(protection, exposure/visibility, sponsorship, providing challenging assignments) 
provided by their academic advisors in homogenous and diversified relationships by 
gender and race/ethnicity?  
3. What are graduate students’ perceived levels of mentoring relationship quality in 
homogenous and diversified relationships by gender and race/ethnicity? 
4. What are the relationships among selected demographic factors, mentoring 







1.6 Limitations of the Study 
The results of this study may not be generalizable to mentoring relationships 
outside the scope of the study. Due to the quasi-experimental nature of the study, no 
control group was used to compare outcomes to, thus external validity may be 
decreased. Additionally, participants were self-selected into the study, so individual 
characteristics of participants may affect the mentoring relationship and measures, 
which could pose a threat to internal validity. Finally, because mentoring is a developing 
and evolving process, the views and experiences of participants may have changed 
throughout the duration of the study or differ at different times during the mentorship, 
posing yet another threat to internal validity. The researcher also acknowledges that 
some advisor-advisee relationships do not constitute mentor-mentee relationships. In 
an attempt to compensate for this, participants were asked to indicate the extent to 
which they identified the relationship with their advisor as a mentoring relationship. An 
additional limitation is that data was collected from the perceptions of graduate 
students, thus faculty members’ perceptions were not studied.  
 
1.7 Assumptions 
There are five essential assumptions of this study: 






2. Participants did not end their relationship with their advisor during the study or 
switch to/refer to another advisor or advisee at any point during the study, nor did 
they refer to an individual who was not their advisor or advisee. 
3. Participants were part of an active mentoring relationship with their academic 
advisors throughout the length of the study. 
4. Participants of the study followed the directions for completing questionnaires and 
provided honest responses. 
5. Participants had access to a computer and email and were able to access the survey. 
 
1.8 Definitions of Terms 
The following is a list of terms used throughout this study: 
 Academic Advisor or Advisor: A faculty or staff member at a university who 
serves as a person of guidance, a committee member, or in some other 
academic capacity to a graduate student. Academic advisors generally serve in 
the degree completion process and work closely on research projects, 
publications, grants, dissertations or theses, degree completion, and other 
projects with graduate students (Rose, 2005). 
 Discrimination: Treatment or consideration based on class or category, such as 
race or gender, rather than individual merit; partiality or prejudice (American 






 Diversified Mentoring Relationships: Relationships in which mentors and 
mentees differ in group membership such as: race, ethnicity, gender, class, 
disability, or sexual orientation (Ragins, 1997). This study will focus on 
race/ethnicity and gender as factors of diversification. 
 Graduate Student: For the purpose of this study, graduate student is defined as 
a master’s or doctoral degree candidate at a degree-granting research 
institution; the graduate student is considered the mentee in this study. 
 Instrumental Support: A function of mentoring that encompasses behaviors that 
prepare mentees for career or academic advancement. These functions include 
sponsorship, exposure and visibility, coaching, protection, and challenging 
assignments. (Noe, 1988). 
 Major: A student’s chosen academic field of study. 
 Mentee or Protégé: The individual receiving advice and guidance from the more 
senior participant, the mentor. Mentee and protégé are used synonymously for 
the purpose of this study. In the case of this study, mentees are graduate 
students. 
 Mentor: A person with advanced experience and knowledge who consciously 
and with purpose fosters a relationship between themselves and the mentee 
(Ragins & Cotton, 1999). In the case of this study, mentors are faculty or staff 






 Mentoring: A nurturing process in which a more skilled or more experienced 
person, serving as a role model, teaches, sponsors, encourages, counsels, and 
befriends a less skilled or less experienced person for the purpose of promoting 
the latter’s professional and/or personal development (Anderson & Shannon, 
1988). 
 Mentoring Functions: Includes instrumental and psychosocial support functions 
and behaviors (Noe, 1988). 
 Microaggressions: Intentional and unintentional exchanges in the form of verbal, 
behavioral, or environmental messages, which communicate hostile, derogatory, 
or negative slights and insults (Sue & Sue, 2013). 
 Minority: In STEM fields, the National Science Foundation (2013) defines 
minorities as racial groups that include: black or African American, Hispanic, 
Asian, American Indian or Alaskan Native, and Hawaiian or Pacific Islander. This 
study will operationalize these racial groups as minorities. 
 Multicultural Competence: Proficiency in diagnosing diversity issues and 
resolving diversity-related conflicts and organizational problems by reaching a 









 Prejudice: An adverse judgment or opinion formed unfairly or without 
knowledge of the facts; irrational suspicion or hatred of a particular social group, 
such as a race or the adherents of a religion (American Heritage Dictionary, 
2011). 
 Psychosocial Support: In mentoring, psychosocial support encompasses 
counseling, empathy, friendship, and socialization to expose students to the 
norms of the specific discipline. This is the aspect of mentoring that enhances 
the mentee’s sense of identity and competence (Noe, 1988). 
 Racism: The belief that race accounts for differences in human character or 
ability and that a particular race is superior to others; is commonly the basis for 
discrimination and prejudice (American Heritage Dictionary, 2011).  
 Sexism: Blatantly unfair/unequal and harmful treatment of women. Usually 
presented in three main forms: overt, covert, and subtle sexism (Sue & Sue, 
2013). 
 STEM: Science, technology, engineering, and mathematics fields. 
 Stereotypical Beliefs: Conceptions, opinions, or images that falsely assume that 
all members of a certain group possess certain characteristics, (American 








 Tokenism: A phenomenon in which its victims have heightened visibility, and 
with it heightened pressure, paired with isolation from social networks and 
stereotyping (Yoder, 1991). A token is defined as a member of a subgroup that 
comprises 15% or less of the whole group (Kanter, 1977). 
 Underrepresented Minority (URM or URMs): Racial groups that include: black or 
African American, Hispanic, Asian, American Indian or Alaskan Native, and 
Hawaiian or Pacific Islander (National Science Foundation, 2013). This study may 






CHAPTER 2.  REVIEW OF THE LITERATURE 
2.1 Introduction 
This chapter will provide an overview of mentoring minority and women graduate 
students in STEM fields. The chapter will review the literature of two primary topic 
areas: mentoring and underrepresented groups in STEM education. Additionally, the 
chapter will discuss the conceptual and theoretical frameworks used to frame the study, 
followed by a brief summary of the chapter. 
 
2.2 Literature Review Methodology 
This study was informed by literature across several academic disciplines, using an 
array of search methods. References were identified using the Purdue University e-
Journal Database, Purdue University library catalog, and Google Scholar. Examples of 
search terms and phrases used in the search for literature included: “mentoring,” 
“mentoring minorities and women,” “diversity in STEM,” “minority graduate students,” 
“graduate student + mentoring,” “graduate student + diversity,” “STEM graduate 
education,” “barriers to minorities and women in STEM,” “diversified mentoring 
theory,” “mentoring + relationship quality,” “mentoring quality,” “closeness in 






2.3 Purpose of the Study 
The purpose of this study was to explore and describe graduate student STEM 
majors’ perceptions of mentoring provided by their academic advisors in diversified and 
homogenous mentoring relationships. 
 
2.4 Research Questions 
The research questions guiding this study were:  
1. What are graduate students’ perceived levels of psychosocial mentoring functions 
(coaching, acceptance/confirmation, role modeling, counseling) provided by their 
academic advisors in homogenous and diversified relationships by gender and 
race/ethnicity? 
2. What are graduate students’ perceived levels of instrumental mentoring functions 
(protection, exposure/visibility, sponsorship, providing challenging assignments) 
provided by their academic advisors in homogenous and diversified relationships by 
gender and race/ethnicity?  
3. What are graduate students’ perceived levels of mentoring relationship quality in 
homogenous and diversified relationships by gender and race/ethnicity? 
4. What are the relationships among selected demographic factors, mentoring 








2.5 Need for the Study 
Given the need to address the paucity of women and minorities in the STEM 
pipeline, and the beneficial role mentoring can play for minorities and women, this 
study aims to take a deeper examination into mentoring relationships.  As stated by 
Eagan et al., “not all individuals arrive at college having had the same quality of… 
opportunities and successes, and mentoring relationships between faculty and students 
can help to bridge that divide.” (p. 5). Faculty members are in a unique position to 
encourage, guide, support, counsel, and mentor students, and by doing so fill in the 
gaps in the leaky pipeline that minorities and women often fall through.  Much of the 
literature centered on mentoring focuses on student outcomes, such as grade point 
average, number of publications, or graduation rates.  
While research on graduate student outcomes, success, and persistence is 
important, it is equally, if not more important, to focus research on the support 
functions and quality of the mentoring relationship itself, which in turn, will likely to 
lead to the success of women and minorities in STEM graduate education. A more in-
depth understanding of the relationship dynamics as well as the quality of the 
mentoring relationship is important for enhanced graduate mentoring experiences, as 
well as for understanding the effectiveness of mentoring relationships (Eagan, et al., 
2011).  With the exception of a few studies, research has not fully examined diversified 
mentoring relationships, especially in the context of STEM graduate education among 
mentoring relationships with graduate students and advisors (Ortiz-Walters & Gilson, 






2.6 Theoretical Framework 
This study utilizes the Diversified Mentorship Theory (Ragins, 1997) as the 
theoretical framework. The theory attempts to further academic knowledge on 
mentoring by focusing on the behaviors displayed in a mentorship—behaviors which 
either do or do not lead to effectiveness and quality within the relationship. Graduate 
students who are involved in ongoing mentoring relationships rely on their advisors, or 
mentors, to achieve academic, professional, and personal success (Kalbfleisch, 2002). 
The quality of communication behaviors of mentors and mentees in maintaining 
mentoring relationships is a large determinant of the overall quality of the relationship 
(Dindia, 2003). Scholars have argued that the quality of mentoring relationships is 
important to the advisee/mentor’s success (Allen et al., 2005; Allen et al., 2006; Kram, 
1985; Mansson & Myers, 2012). As this study aims to examine mentoring relationships, 
the Diversified Mentorship Theory will be useful in examining graduate students’ 
perceptions of their mentoring relationships with their academic advisor. 
 
2.6.1 Diversified Mentorship Theory (DMT) 
This study is grounded using Diversified Mentorship Theory (Ragins, 1997). 
Diversified mentoring relationships are relationships in which mentors and mentees 
differ in group membership such, as race, ethnicity, gender, class, disability, or sexual 
orientation. This study will focus on the factors of gender and race/ethnicity of both of 






associated with power and an individual’s ability to obtain resources for power; the 
primary focus of the mentorship is the development of power for the mentee, and to a 
lesser extent, the mentor (Ragins, 1997). Specifically, mentors use their power to 
groom, promote, and develop mentees, and mentors may build organizational power 
from mentoring relationships through mentee’s who provide a loyal base of support and 
updated job-related information. Additionally, Ragins (1997) posits “the protégé’s 
performance is a direct reflection of the mentor's judgment and competency, which 
affects the mentor's status, reputation, and credibility in the organization” (p. 493).  
 Diversified Mentorship Theory focuses on behavioral and perceptual processes 
associated with minority group membership in order to examine the behavioral, 
perceptual, and psychological practices associated with diversified mentoring 
relationships. A core assumption of DMT is that the mentoring relationship is reciprocal 
and dyadic; it is developed by both mentors and mentees and has outcomes for both 
mentors and mentees. Ragins (1997) suggests that diversified mentoring relationships 
are different from homogenous relationships, and they include specific factors that 
must be carefully considered, including: stereotypes and attributions, perceived 
competence, visibility, performance pressures, shared identity and interpersonal 
comfort, and work group support. A key proposition of DMT is that mentoring 
relationships involving minority members differ from those involving just majority 
members in the development, processes, and outcomes associated with the relationship 
(Ragins, 1997). Ragins stresses that it is important to take into consideration the barriers 






sexism, or limited visibility) and the implications these barriers have on minorities 
during the development and throughout the mentoring relationship. 
Diversified Mentorship Theory suggests that relationships involving majority 
mentors and minority mentees provide instrumental support, but are limited in the 
psychosocial support and level of role modeling that they provide. Some of the key 
differences between homogenous and diversified mentoring relationships are outlined 
in the Figure 2.1, which depicts the composition of the relationship as it is associated 
with mentoring functions provided and mentoring outcomes. Evidence of the 
differences among diversified mentoring relationships has been examined empirically, 
and will be discussed in the next section of this study. 
Seven propositions were developed that relate to the outcomes of diversified 
mentoring relationships, as outlined below (Ragins, 1997). Propositions 1 and 2 are most 
applicable to this study; Table 2.1 further describes the alignment of research questions 
to the propositions of the DMT. 
Proposition 1: Role modeling and psychosocial functions will be stronger in 
homogeneous than in diversified mentoring relationships. 
Proposition 2: Relationships involving minority mentors will provide fewer career 
development functions than relationships involving majority mentors. 
Proposition 3: Homogeneous mentoring relationships involving majority 
members will provide greater protégé outcomes than any other combination of 
the mentoring relationships. 






positive relationship with the mentor's accruement of knowledge, empathy, and 
skills relating to diverse groups. 
Proposition 5: Minority mentors in homogeneous relationships will report more 
generativity and fulfillment than any other combination of mentoring 
relationship. 
Proposition 6: Majority mentors in homogeneous relationships will receive more 
positive peer recognition than any other combination of the mentoring 
relationship. 
Proposition 7: Mentors in diversified relationships will exhibit more effective 








Table 2.1  Alignment of Research Questions and Theoretical Propositions 
Alignment of Research Questions and Theoretical Propositions 
Research Question DMT Proposition Instrument Used 
1. What are graduate students’ perceived levels 
of psychosocial mentoring functions provided 
by their academic advisors in homogenous and 
diversified relationships by gender and 
race/ethnicity? 
Proposition 1: Role modeling and psychosocial functions will 
be stronger in homogenous than in diversified mentoring 
relationships. 
Mentoring Functions 
Scale (Noe, 1988) 
2. What are graduate students’ perceived levels 
of instrumental mentoring provided by their 
academic advisors in homogenous and 
diversified relationships by gender and 
race/ethnicity? 
Proposition 2: Relationships involving minority mentors will 
provide fewer career development (instrumental) functions 
than relationships involving majority mentors. 
Mentoring Functions 
Scale (Noe, 1988) 
3. What are graduate students’ perceived levels 
of mentoring relationship quality in 
homogenous and diversified relationships by 
gender and race/ethnicity? 
N/A Relationship Quality 
Scale (Allen & Eby, 2003) 
4. What are the relationships among selected 
demographic factors, mentoring functions 
(psychosocial and instrumental) provided, and 
mentoring relationship quality? 
N/A Demographic Questions 
Mentoring Functions 
Scale (Noe, 1988) 
Relationship Quality  
Scale (Allen & Eby, 2003) 







Figure 2.1 Diversified Mentorship Theory Model 
 
Figure 2.1 Diversified Mentorship Theory Model: Composition of Relationship, Mentor 
Functions, and Protégé Outcomes (Ragins, 1997) shows that diversified and 
homogenous mentoring relationships differ in mentor functions and protégé outcomes. 
Career development functions are defined as instrumental functions in this study. Role 






2.7 Conceptual Framework 
The conceptual framework of this study was developed based on key factors 
influencing mentoring relationships and mentoring relationship quality. These factors 
include: 1) demographic characteristics (e.g., race, gender), 2) mentoring functions 
provided (e.g., psychosocial, instrumental), and, 3) relationship quality. Demographic 
characteristics serve as independent variables, whereas mentoring functions provided 
and relationship quality serve as the dependent variables. Not included in this model are 
other factors such as prior life experiences, prior mentoring experiences, mentor 
training outside the realms of the study, life events, or any other factors that may 
impact the quality of the mentoring relationship. Figure 2.2 provides a visual depiction 









Figure 2.2 Conceptual Framework for This Study 
 



















2.7.1 Demographic Characteristics 
In past studies, the role that demographic characteristics play in mentoring 
relationships has produced mixed results. Many mentoring studies have either directly 
examined or communicated the importance of individual differences in mentoring 
relationships (e.g., Allen et al., 2005; Allen & Eby, 2003; Burke & Mattis, 2007; Darling, 
Bogar, Cavell, Murphy, & Sanchez, 2006; Ensher & Murphy, 2011; Falkenheim & Burelli, 
2012; Fifolt & Abbott, 2008; Kanter, 1977; Kram, 1985; Maton, Domingo, Stolle-
McAllister, & Hrabowski, 2009; Noe, 1988; Ortiz-Walters & Gilson, 2005; Ragins, 1997; 
Ragins & Cotton, 1999; Ragins et al., 2000; Rose, 2005). Individual differences examined 
in these studies generally include demographic factors such as age, race, ethnicity, 
gender, or socioeconomic background. While most studies recognize individual 
differences, their influence on the mentoring relationship provided varied results.  
 For example, Noe (1988) found that gender made no difference in the 
effectiveness or quality of mentoring relationships, stating that female mentors or 
mentees may have had greater motivation to engage in effective relationships as a 
means to overcome barriers. Contrastingly, one study postulated that surface level 
similarity (e.g., race, gender) may not be important for White mentees, but is important 
for minority mentees (Ortiz-Walters & Gilson, 2005); the authors also found that 
racial/ethnic similarities did not matter to academic mentors. 
The mixed results of various studies across the literature may be a result of the 
individual differences among the mentors and mentees themselves. Because each 






factors (e.g., experiences, past mentorships, personality, self-efficacy), it is reasonable 
to expect that each study’s participants will yield distinctive results. As with previous 
studies, individual differences (e.g., race/ethnicity and gender) will play a role in this 
study as it examines the mentoring relationships among faculty advisors and minority 
and female graduate students that are highly diversified. 
 
2.7.2 Mentoring Functions Provided 
The mentoring support functions provided through the duration of a mentorship 
distinguish the mentoring relationship from other interpersonal relationships. 
Mentoring functions include psychosocial and instrumental support, and encompass a 
set of behaviors that are supportive mechanisms for mentees. Both psychosocial 
(coaching, acceptance/confirmation, role modeling, counseling) and instrumental 
(protection, exposure/visibility, sponsorship, providing challenging assignments) 
mentoring functions must be provided to some extent, and when one of those 
behaviors is missing, the mentoring relationship suffers. Several researchers found that 
mentoring relationships providing only instrumental support functions are characterized 
by less intimacy, closeness, or friendliness, which literature has described as an 
important influence on the quality of the relationship (Kram, 1985; Mincemoyer & 
Thomson, 1998; Noe, 1988).  
 Ragins and Cotton (1999) found that gender did affect the mentoring functions 
provided, stating that female-female pairs engaged in more psychosocial functions than 






(Ragins, 1997) that male-male pairs should receive the most benefits (psychosocial and 
instrumental mentoring functions), while male-female pairs would receive the least 
benefit (instrumental mentoring functions). Other researchers found that when both 
mentor and mentee were both racial minorities, more psychosocial and instrumental 
support was received by the mentee (Ortiz-Walters & Gilson, 2005). 
 
2.7.3 Mentoring Relationship Quality 
Relationship quality is an important notion in diversified mentoring relationships, 
and is influenced by several factors. Only a handful of studies have directly measured 
mentoring relationship quality, however many reference it. Those studies that do not 
directly measure quality tend to equate quality with effectiveness. High quality 
relationships can develop regardless of how the relationship was formed (formally or 
informally), but tends to be influenced by the duration of and mentoring functions 
provided through the mentorship (Allen & Eby, 2003). In a study that surveyed both 
mentors and mentee, greater relationship quality was found among those mentors who 
reported having greater amounts of mentoring functions, as well as among mentees 
who perceived greater amounts of mentoring functions form mentors (Allen et al., 
2006). In a study that examined mentors’ perspectives, mentors in relationships with 
others who they perceived to be more similar reported higher quality and greater 
learning than did mentors in more diversified relationships (Allen & Eby, 2003).  
Researchers also found that receiving training may not be enough to positively 






perceived as high quality first (Allen et al., 2006). High quality training is an important 
notion, as the importance for training increases with the need to be multiculturally 
competent mentors to better serve minorities and women. Another study examined 
whether mentor-mentee agreement regarding leadership behavior influenced 
relationship quality, and indicated that mentor dyads that under estimated their 
relationship quality experienced the highest quality in terms of psychosocial and 
instrumental support and perceived effectiveness (Godshalk & Sosik, 2000) 
 In general, mentoring relationship quality is not a static, unchanging variable. It 
can be influenced by several factors ranging from demographic characteristics to 
training. Additionally, individuals interpret the quality of the mentoring relationship 
differently at various times during the mentorship. Because mentoring relationships 
change over time, have ups and downs, and fulfill different needs at different times, the 
quality of that mentoring relationship also changes. 
 
2.8 Introduction to Background Information 
The following sections will provide a context and background information for the 
study. A literature review was conducted that focused on mentoring, minorities and 







2.9 Mentoring Defined 
Within the context of higher education, ambiguity and inconsistency surround the 
definition of mentoring, and researchers may refer to mentoring as an act or set of 
behaviors carried out by an individual, or as a process or concept (Crisp & Cruz, 2009). 
Despite the ambiguity in defining mentoring, it is generally seen as a dyadic, nurturing 
process “in which a more skilled or more experienced person, serving as a role model, 
teaches, sponsors, encourages, counsels, and befriends a less skilled or less experienced 
person for the purpose of promoting the latter’s professional and/or personal 
development” (Anderson & Shannon, 1988, p. 40). This study will operationalize 
mentoring as a complex, ongoing, and mutually reciprocal relationship between two 
people, a mentor and a mentee, which occurs either naturally or is cultivated through a 
formal program, and consists of instrumental and psychosocial support functions.  
A mentor is a person with advanced experience and knowledge who consciously 
and with purpose fosters a relationship between the mentee and the mentor and serves 
as a role model (Ragins & Cotton, 1999). In the context of this study, mentors are faculty 
or staff members of a university who are serving as an academic advisor to a graduate 
student. A mentee or protégé (used synonymously in this study), is the individual 
receiving advice and guidance from the more senior participant, the mentor. In the case 
of this study, mentees are graduate students at Purdue University majoring in STEM 
disciplines.  
 Mentoring is utilized in practically every professional and academic field, and has 






back to ancient times, evidence of mentoring relationships can be found as far back as 
the Stone Age, with the origin of the word “mentor” rooted in Greek methodology 
(Crisp & Cruz, 2009). From Odysseus to Aristotle, mentoring is a long-standing entity in 
the development of humans and is becoming more widely recognized within the context 
of graduate education. Modern mentoring has evolved into a variety of forms; a 
relationship that used to exist between only two people has now expanded into a 
network of developmental relationships, ranging from peer to peer mentoring, group 
mentoring, electronic mentoring, and step-ahead mentoring (Ensher & Murphy, 2011). 
 
2.9.1 Mentoring in Graduate Education 
Graduate education is a unique context for the mentoring relationship for the 
reason that each graduate student has an academic advisor or major professor. 
Graduate students and advisors work together closely and graduate students rely upon 
advisors for development, academic success, and degree completion. Regardless of 
academic discipline or graduate degree program, university faculty who serve as 
advisors have a profound impact on graduate student success, so much so that “the 
single most important factor to continue or withdraw is the relationship with the faculty 
advisor” (Lovitts & Nelson, 2000, p. 50). Graduate students often turn to advisors for 
support and guidance, and look up to advisors as a role model. Arguably, the 
developmental relationship between a graduate student and his or her advisor is very 






While most advisors serve as mentors to graduate students in at least some 
capacity, it is important to note that not all advisor-advisee relationships are viewed as 
mentoring relationships. In graduate education, the advisor-advisee relationship is 
distinguished from informal mentoring relationships in two ways: 1) by the imbalance of 
power and authority between advisor and student, and 2) by a lack of a mutual 
emotional investment and friendly or personal nature that mentoring relationships 
encompass (Rose, 2005). Because of these distinctions, students may choose mentors 
from outside of their educational field or those who are not in a position to formally 
evaluate them instead of cultivating a mentoring relationship with their academic 
advisor. Graduate students may also have multiple mentors, and rely upon their 
advisors mainly for academic and/or career support.  
Quite often the advisor is expected to fulfill many of the same roles that a 
mentor does, thus laying the foundation for a mentoring relationship, which is assumed 
as the primary model used to develop graduate students in the United States (Rose, 
2005; Thomas et al., 2007). Successful graduate advisors arguably fulfill several essential 
functions, which include acting as a role model, reliable information source, 
departmental and occupational socializer, advocate or sponsor, and counselor and 
coach (Rose, 2005; Winston & Polkosnik, 1984). These same behaviors are congruently 
revealed as instrumental and psychosocial mentoring functions. Due to the extensive 
similarities in advising and mentoring functions, this study will assume that a graduate 







2.9.2 Mentoring Stages, Functions, and Behaviors 
Research on mentoring has suggested that mentoring generally consists of four 
sequential stages: initiation, cultivation, separation, and redefinition (Kram, 1985). The 
initiation phase includes establishing a relationship, getting to know one another, and 
formulating expectations. Cultivation generally lasts two to five years and is the point at 
which the relationship has the most support and maturation. Separation is a transition 
phase in which the mentee establishes independence from the mentor. Finally, 
redefinition happens as the relationship either ends or shifts from a leader/follower 
model to more of a friendship model (Ensher & Murphy, 2011; Kram, 1985). Each stage 
of the mentoring relationship presents its own unique set of needs and expectations by 
both mentor and mentee, and the satisfaction and quality of the relationship may often 
be drawn from the determination of those needs (Ensher & Murphy, 2011). Regardless 
of the stage of mentoring, current mentoring literature confirms that mentoring serves 
two main functions for mentees or protégés: instrumental support and psychosocial 
support. 
Instrumental support, often referred to as academic or professional support, 
encompasses supportive behaviors that prepare mentees for academic and career 
success (Noe, 1988). Mentors can provide instrumental support in five core forms, 
which include: sponsorship, coaching, protection, challenging assignments, and 
exposure (Ragins & Cotton, 1999). Key to instrumental mentoring are behaviors such as 
vouching for a mentees promotion or lateral move, and increasing the mentee’s 






feedback, sharing ideas, providing challenging assignments, and minimizing risks that 
may adversely affect the mentee’s reputation are also conducive to instrumental 
support (Kram, 1985; Noe, 1988; Ragins & Cotton, 1999). A mentor can also encourage 
his or her mentee to take part in activities such as professional development, 
networking with other professionals in the field, gaining knowledge of the field, and 
gaining skills needed to succeed in the field to increase his or her academic and career 
readiness.  
Psychosocial support encompasses role modeling, acceptance and confirmation, 
counseling, and friendship (Noe, 1988). This aspect of mentoring is the interpersonal 
component beyond the academic environment that helps to enhance the mentee’s 
sense of competence, identity as an academic, socialization to the norms of the specific 
discipline, self-efficacy, and personal development (Ragins & Cotton, 1999).  Mentors 
should demonstrate behaviors such as conveying unconditional positive regard for the 
mentee, encouraging mentees to talk openly about thoughts and feelings, and 
interacting in a friendly manner, as well as serving as a role model of attitudes, values, 
and behaviors (Kram, 1985; Noe, 1988). The psychosocial function of mentoring crafts 
the bond and intimacy established between mentor and mentee, and largely 
determines the quality of the relationship (Ragins & Cotton, 1999). 
 
2.9.3 Formal versus Informal Mentoring 
Mentoring relationships come in two forms: informal and formal. Each form has 






mentoring relationships are seen as traditional or historical relationship, where a 
mentor and mentee come together spontaneously and autonomously to develop a 
mutually beneficial relationship (Ensher & Murphy, 2011; Hansford et al., 2002; Ragins & 
Cotton, 1999). Informal mentoring dyads are brought together because of mutual liking 
and fulfillment of a need; generally they are characterized by “chemistry” or 
interpersonal comfort between mentor and mentee and are paralleled to a parent-child 
bond (Ragins & Cotton, 1999). These relationships naturally last between 3 and 6 years, 
and tend to have a stronger psychosocial support component than formal mentoring 
relationships (Kram, 1985).  
 In contrast, formal mentoring relationships are a result of intentional design by 
an organization or entity. Mentors and mentees are paired in an attempt to achieve the 
same benefits that an informal mentoring relationship produces, however, the nature of 
this relationship differs greatly (Hansford et al., 2002).  These relationships may include 
components such as designated requirements on mode, frequency, and location of 
meetings, mentor training, and evaluation. These relationships are contracted for a 
designated amount of time, which may restrict the trust and emotional closeness found 
in informal mentoring dyads. Despite the formality of the relationship, mentoring 
related benefits are still gained from formal mentoring (Ensher & Murphy, 2011; Ragins 







2.10 Effective Mentoring 
In graduate education, it is assumed, and often expected, that students and 
faculty members will form mentoring relationships. It is also assumed and expected that 
those relationships will be effective and of high quality. However, individual differences 
such as race, gender, personality, closeness, and life and academic experiences put both 
students and faculty in a challenging position to come together to form a developmental 
bond that functions effectively. As prior empirical research suggests, there are many 
factors that can play a large role in a mentor’s and a mentee’s perceptions of the 
relationship and its effectiveness and quality (Godshalk & Sosik, 2000; Kram, 1985; 
Ragins & Cotton, 1999; Rose, 2005). As the following section defines what effective 
mentoring relationships are, it is essential to keep in mind that both informal and formal 
mentoring relationships are not always successful and do not always reach their full 
potential (Ensher & Murphy, 2011).  Understanding the dyadic nature of a mentoring 
relationship will lead to a better understanding of the intricacies that are involved, 
which subsequently should have a positive impact on an individual’s success.  
Effective mentoring has been identified as an especially key component of 
graduate student growth; it has been shown to positively affect student persistence, 
graduation rates, attainment of achievements, and career-path success (Fedynich & 
Bain, 2011; Rose, 2005). In graduate education, mentoring research has noted academic 
and career related outcomes that include landmark achievements such as high grade 
point averages, academic publications, attainment of grants, job acquisition, and fair 






Walters & Gilson, 2005; Ragins & Cotton, 1999). Because so much time and effort is 
invested into mentoring, it is understandable that we utilize student’s outcomes as a 
measure of effectiveness. However, mentee outcomes are not always an accurate gauge 
for the effectiveness or quality of the mentoring relationship.  
 
2.10.1 Mentoring Relationship Quality 
The mentoring components identified thus far lead to perhaps the most 
important aspect of mentoring, which is the quality of the mentoring relationship. Kram 
(1985) posits that higher relationship quality is the basis for more effective mentoring 
relationships. Quality is an immensely important component of a developmental 
relationship because it serves as an indicator of success and effectiveness, and is directly 
related to the amount of effort exerted into and the sustainability of the relationship 
(Allen et al., 2006; Kram, 1985). Mentoring relationship quality has been measured 
differently by various researchers, however it generally is measured through four 
factors: 1) overall satisfaction of the relationship, 2) depth of the relationship, 2) 
perceived benefits gained by both individuals, and 4) the level of agreement between 
mentor and mentee about the relational quality (Allen & Eby, 2003; Godshalk & Sosik, 
2000).  
When applied to the context of mentoring, the term “quality” is subjective to the 
individuals who participate in the mentoring relationship and their own perceptions of 
the bond.  Overall quality and effectiveness of the mentoring relationship are a result of 






a positive correlation between the instrumental and psychosocial functions that a 
mentorship provides and the quality of the relationship. Other researchers have also 
found that more time spent together and the amount of friendliness and empathy, an 
underlying cause of closeness, led to greater levels of perceived success (Mincemoyer & 
Thomson, 1998). In short, the more effective a mentor is at supporting a mentee 
through instrumental and psychosocial functions, the greater the overall quality, and 
thus effectiveness, of the mentoring relationship. 
 
2.10.2 Value and Benefits of Mentoring 
Mentoring is a complex process that takes a significant amount of time and 
dedication from both mentee and mentor, however it can be extremely beneficial to 
both parties if done properly, or a potentially negative experience if done improperly 
(Hansford et al., 2002). In general, when mentoring programs are well planned and 
supported, the mentoring process tends to be a mutually beneficial process to mentors, 
mentees, and the organization in which the mentoring is taking place.  Many 
organizations and institutions have turned their attention to mentoring as a way to 
decrease attrition and increase student success, which is especially true in higher 
education among marginalized groups.  
 Mentees receive a wide range of benefits from engaging in mentoring 
relationships. For graduate students, mentoring is a key component of success, and 
having a mentor can help maximize their educational experience through guidance and 






both instrumental and psychosocial support to graduate students, particularly 
marginalized students, encourage the student’s degree persistence, achievement, and 
career path success (Fedynich & Bain, 2011; Rose, 2005). Graduate students who are 
mentored may also excel past their non-mentored peers in areas such as grade point 
averages, academic publications, attainment of grants, networking and socialization 
skills, and job acquisition (Allen et al., 2005; Blau et al., 2010; Ortiz-Walters & Gilson, 
2005; Ragins & Cotton, 1999).  
 Mentors are not just givers of benefits, but are also receivers in mentoring 
relationships. Perhaps the most common benefit that mentors receive is the personal 
satisfaction and growth that comes as a result of engaging in mentoring relationships 
and reflection on the experience (Hansford et al., 2002). As part of the natural 
mentoring process, mentors have the desire and are able to instill values and beliefs in 
their protégés, creating a reflection of themselves in another individual in order to fulfill 
future needs of skill and value duplication (Kram, 1985). Mentors also experience 
objective benefits, such as professional development, promotions and salary increases, 
opportunities for lateral moves, and special project assignments (Allen & Eby, 2003). 
Mentoring can be a rejuvenating and motivating experience for faculty members during 
mid or later career stages (Noe, 1988), and it may also help faculty members avoid 
technological obsolescence (Allen & Eby, 2003). Additionally, mentors report the 
benefits of extended networking, collaboration, and sharing of ideas as an attribute of 






 When formal mentoring programs are properly planned with academic rigor, 
supported by administrators, and adequately resourced, the organization that the 
mentoring program is housed in also reaps benefits. Mentoring programs in business, 
medical, and educational entities generally reported that the mentoring programs they 
established led to improved productivity and job performance along with retention of 
employees. In addition, these groups also reported increased loyalty and improved 
workplace relations (Hansford et al., 2002). 
 
2.11 Underrepresented Minorities and Women in STEM 
Science, technology, engineering, and mathematics (STEM) are critical to the 
economic viability, prosperity, security, and quality of life for the United States of 
America. As the country faces greater competition from other countries, paired with 
societal issues such as environmental changes, energy challenges, and food security, it is 
vital that a scientifically and technologically skilled STEM workforce be in place (Burke & 
Mattis, 2007). To meet the needs of an effective workforce, it is imperative to bolster 
the participation of all citizens, including minorities and women (Davis-Lowe, 2006; 
Nelson, 2007). As stated by Burke and Mattis (2007), “scientists are made, not born” (p. 
4), and creating a highly skilled STEM workforce is no small goal—it takes educating a 
diverse population to achieve. This means including new minds that have traditionally 







The National Science Foundation defines minorities as racial groups that include: 
black or African American, Hispanic, Asian, American Indian or Alaskan Native, and 
Hawaiian or Pacific Islander. When compared to the general population in the United 
States of America, these groups, along with women of all races, comprise much smaller 
percentages of STEM degree recipients and employed scientists and engineers, making 
them underrepresented in STEM fields (National Science Foundation, 2013). Across the 
United States, groups are focusing efforts on bolstering the number of minorities and 
women in STEM to achieve the goal of an effective and diverse 21st century STEM 
workforce. National research agendas, organizational efforts, university, and 
departmental initiatives from a variety of disciplines all support the effort to create a 
cadre of STEM educated minorities and women. For example, the White House Office of 
Science and Technology Policy’s top three initiatives include improving STEM education, 
broadening participation in STEM, and strengthening the STEM workforce.  Ranging 
from The College Board’s effort to increase participation of underrepresented groups in 
Advanced Placement (AP) courses, to the National Science Foundation and the 
American Association for the Advancement of Science’s strategic plan to broaden 
participation, the effort to include minorities and women of all ages is undeniable (NSF, 
2008; Roach, 2013). Yet, despite these efforts, minorities and women continue to fall 
through the leaky pipeline and be underrepresented within STEM fields.  
In the 2010 census, the United States population was comprised of 72.4% White, 
12.6% Black, 6.2% Hispanic, 4.8% Asian, 0.9% American Indian or Alaska Native, 0.2% 






From 2010 to 2060, the Hispanic population is expected to grow from 53.3 million to 
128.8 million, the Black population from 41.2 to 61.8 million, the Asian population from 
15.9 to 34.4 million (Humes et al., 2011). The American population is shifting with much 
larger numbers of minority racial groups growing rapidly while the majority White 
population is decreasing overall. For example, from 2000 to 2010 the White population 
decreased from 69% of the total population to 64% (Humes et al., 2011). Additionally, 
more than half of the growth in the total population from 2000 to 2010 was due to the 
increase in the Hispanic population alone. By 2060, the United State Census Bureau 
predicts that the non-Hispanic white population will remain the largest, but will no 
longer be the majority of the population. This shift in the population affords us a critical 
opportunity and obligation to include minorities and women in STEM fields in order to 
harness the Nation’s talented, competitive, creative, and innovative underrepresented 
population. 
2.11.1 Barriers to URM and Women Graduate Students in STEM 
Clearly, minorities and women are an untapped resource in science, technology, 
engineering, and mathematics; however, we must critically examine why these groups 
are not fully represented. In general, the literature agrees that women and minorities 
face barriers that their White male counterparts do not. These barriers, within the 
context of STEM higher education, include but are not limited to: racism, prejudice, 
discrimination, sexism, stereotypes, tokenism, and a lack of role models. Historical views 






academy also exist, adding yet another impediment to marginalized groups (Lloyd-
Jones, 2011).  
 Racism, prejudice, and discrimination are significant factors that affect minorities 
and women in STEM fields. According to The American Heritage Dictionary (2011) 
racism, prejudice, and discrimination are defined as:   
Racism is the belief that race accounts for differences in human character or 
ability and that a particular race is superior to others; is commonly the basis for 
discrimination and prejudice.  
Prejudice is an adverse judgment or opinion formed unfairly or without 
knowledge of the facts; irrational suspicion or hatred of a particular social group, 
such as a race or the adherents of a religion. 
Discrimination is treatment or consideration based on class or category, such as 
race or gender, rather than individual merit; partiality or prejudice. 
Having experiences with racism, prejudice, or discrimination can have a 
profound impact on minority and female students. It can influence the individual’s 
perceptions of and the way they interact with their college environment (Minikel-
Lacocque, 2013). Racism is often associated with blatant acts such as hate crimes, 
however, racism has evolved into more elusive, covert, and ambiguous forms often 
referred to as “microaggressions” (Sue & Sue, 2013). Microaggressions are intentional 
and unintentional exchanges in the form of verbal, behavioral, or environmental 
messages, which communicate hostile, derogatory, or negative slights and insults (Sue & 






basis, and cumulatively they can be very harmful to the victim’s physical and mental 
health (Sue & Sue, 2013). It is important to note that racial microaggressions, prejudice, 
and discrimination are regular, daily occurrences that may be unintentional or people 
may even be unaware of their happenings, however it is still a form of oppression that 
cumulatively can be very physically and mentally taxing on graduate students. Some 
examples of the microaggressions that minority or female students face are included in 






Table 2.2 Examples of Microaggressions Commonly Experienced by Minorities and Females 
Examples of Microaggressions Commonly Experienced by Minorities and Females 
Microaggression Example Message to Minority or Female 
Assuming a racial minority is only at a university 
because of affirmative action. 
A minority is not smart enough to get 
into that university on his/her own. 
Being colorblind, or not acknowledging racial/ethnic 
differences. 
Denying a person of color’s 
racial/ethnic experiences. 
Statements like: “I am not racist, I have several black 
friends” 
I am immune to racism because I have 
friends of color.  
Statements like: “How did you get so good at math 
or science?”  
It is unusual for women or minorities 
to be intelligent in math or science. 
Viewing an assertive woman negatively and calling 
her harsh names. 
All women are and should be passive. 
Statements like: “As an employer, I always treat men 
and women equally,” or “men and women have 
equal opportunities for achievement” 
I am incapable of sexism, and the 
playing field is even, so if women fail, 
that is her problem. 
A professor dismissing a female or colored student 
when they ask for extra help. 
Women and minorities are less 
capable. 
Looking shocked when viewing a minority’s or 
female’s resume. 
The student is less competent or 
qualified because of race or gender. 
The sole acknowledgement of Christian holidays in 
work and school. 
Other religious holidays are 
unimportant. 
Shielding a woman from harsh language or 
masculine activities. 
Women are weak and unable to 
handle the language/activity. 
Note. Table was adapted from Sue & Sue (2013). 
Women, both minority and white, may face oppression in the form of sexism. 
Three main forms of sexism have been identified, including overt, covert, and subtle 
sexism (Sue & Sue, 2013). Overt sexism is blatantly unfair/unequal and harmful 
treatment of women; covert sexism is the same treatment, but conducted in a manner 
that is less obvious and more hidden (such as endorsing fair treatment, but partaking in 
gender biased activities); subtle sexism is often not recognized because it is perceived as 






women of color, a double burden of racialized sexism may exist—creating a barrier to 
success or career advancement.  
Many STEM fields are male-oriented and male dominated in addition to the 
curriculum, culture, and workforce being masculine. This creates an environment that is 
not always conducive for women, and creates a cycle or culture of more participation of 
men while perpetuating the unsuitableness for women; an environment where women 
must have more output as their male colleagues to be rated as competent (Burke & 
Mattis, 2007; Minikel-Lacocque, 2013). Even worse, many female graduate students 
expect to be castigated when they have children or families, leading to differential 
treatment because women do not always follow the male model of science, which is 
generally seen as total commitment to science and competitive/aggressive peer 
relationships (Burke & Mattis, 2007). For instance, many Hispanic and African American 
women receive less pay than their male colleagues for similar jobs and often stay in 
lower-status positions or are given less desirable positions; these women are often not 
invited to participate in board discussions or serve in elected positions (Lloyd-Jones, 
2011). 
Stereotypes and tokenism are other obstacles that minorities and women in 
higher education must overcome. In an environment that is created and dominated by 
White males, women and minorities may find themselves facing stereotypical beliefs— 
conceptions, opinions, or images that falsely assume that all members of a certain group 
possess certain characteristics, (American Heritage Dictionary, 2011; Lloyd-Jones, 2011). 






students’ social identity development, self-confidence, and self-efficacy (Lloyd-Jones, 
2011). Stereotypes that women have inferior math and science abilities or that 
minorities do not have high grade point averages are not only incorrect, but also are 
damaging to the students of which those stereotypes are being forced upon.  
Tokenism is a long-studied phenomenon in which its victims have heightened 
visibility, and with it heightened pressure, paired with isolation from social networks 
and stereotyping (Yoder, 1991). Kanter (1977) defines a token as a member of a 
subgroup that comprises 15% or less of the whole group; in her studies with women, 
she found that because they were numerically fewer, they stood out, were isolated 
from the rest of the group, and were expected to fulfill biased stereotypes. The 
American Heritage Dictionary (2011) defines tokenism as “the practice of hiring or 
appointing a token number of people from underrepresented groups in order to deflect 
criticism or comply with affirmative action rules,” and goes on to quote that "tokenism 
does not change stereotypes of social systems but works to preserve them.”  
Moreover, there is a scarcity of role models for minorities and women to look up 
to within higher education, and especially in STEM fields. This is especially important 
when graduate students look for mentors who are similar to them or have shared 
experiences. The lack of role models in higher education “communicates a message to 
students, faculty, and other administrators of color, which can affect their feelings of 
welcome and sense of belonging” (Lloyd-Jones, 2011, p. 4). Only, 18% of all full-time 
instructional faculty members in degree-granting institutions were a racial minority; 






represented 8%, 5%, 4%, and 1% respectively (Ponjuan et al., 2011). Obviously, minority 
graduate students have very little opportunity to connect with faculty members who 
share the same ethnicity, cultures, values, or experiences because they are simply 
difficult to find in academia.  
 
2.12 Mentoring URMs and Women 
Completing a STEM graduate degree is no small task, especially for minorities and 
women with all the hindrances considered. All of the barriers previously discussed can 
create a “chilly” climate, or an atmosphere of intimidation that discourages 
marginalized groups to participate, despite their skills and capabilities (Tsui, 2010). Chilly 
climates, or perceptions of chilly climates, may lead graduate students to see their 
environment differently or as a bad fit; generally, students who perceive a good fit 
between themselves and their environment are more likely to persist in their degrees 
(Tsui, 2010). This perceived “fit” comes down to the academic departmental level, 
where the culture, community, and faculty that make up that department are most 
important. For example, two studies have noted the importance of interactions with 
faculty members as a predictor for retention and persistence specifically for minority 
students, and the relationship with the faculty advisor is the number one predictor of a 
student staying in or leaving graduate education (Eagan et al., 2011; Lovitts & Nelson, 
2000). The guide of a mentor, through instrumental and psychosocial support, can 






fields and can aid them in overcoming barriers and chilly environments that impede 
their success. 
Specifically, mentorship can help develop a student’s academic identity by 
enhancing his or her personal development, sense of competence, and self-efficacy 
(Ragins & Cotton, 1999). Mentors may also deflect stereotyping or tokenism by 
increasing the mentee’s visibility and exposure to organizational decision makers, 
vouching for the mentee, and protecting the mentee from risks to his or her reputation 
based on racial or gender biases (Ragins & Cotton, 1999). Mentoring is a critical practice 
for socializing minorities and women to the department or scientific field, exposing 
them to collective culture at an accelerated rate (Eagan et al., 2011). Supportive 
mentoring behaviors can expose minorities and women to networking opportunities 
and to academic and career advancement possibilities that stereotyping, or 
discrimination would have made unattainable. Through the main forms of instrumental 
support (sponsorship, coaching, protection, challenging assignments, and exposure) as 
well as psychosocial support (role modeling, acceptance and confirmation, counseling, 
and friendship), mentors can act as institutional agents and are fundamental to the 
success of minorities and women in STEM fields (Eagan et al., 2011; Kram, 1985; Lovitts 







2.12.1 Multiculturally Competent Mentoring 
Critical to the success of mentoring minorities and females are faculty members 
who are effective, caring, and experienced in the area of minority affairs (Eagan et al., 
2011). Women and minorities have fewer interactions with faculty peers, and often 
report a lack of an influential mentor (Burke & Mattis, 2007), partially because faculty 
members are not always equipped with the skills, competencies, or training to 
effectively mentor them. In fact, studies have found that minority students, specifically 
African American, Native American, Hispanic, and Asian students, report less satisfaction 
with their mentoring relationships, and that they have qualitatively different 
interactions with faculty members (Ancis, Sedlacek, & Mohr, 2000; Lundberg & 
Schreiner, 2004). Additionally, there are fewer faculty members who are multiculturally 
competent mentors familiar with minority students’ issues, and faculty members who 
either are a minority or female themselves to serve as a role models. As a vital part of 
diversified mentoring relationships, it is imperative for mentors to develop multicultural 
competence (Ragins, 1997; Thomas et al., 2007).  
A mentor’s multicultural competency is the ability to diagnose and resolve 
diversity-related issues and includes increased knowledge of things such as cultural 
differences, self-awareness, conflict management, feedback seeking, role modeling, and 
interpersonal communication skills (Thomas et al., 2007). Culturally competent mentors 
should create a more effective mentoring relationship through their ability to establish a 






racism, sexism, or other harmful factors caused by cultural or racial differences (Thomas 
et al., 2007). White faculty members may have anxiety or be uncomfortable with 
establishing a close relationship with minority students, and may be unwilling or 
ineffective mentors if they are not multiculturally competent mentors (Chrobot-Mason 
& Ruderman, 2004; Thomas et al., 2007). Additionally, some white faculty members may 
be especially uncomfortable providing negative feedback to minority students, and are 
“unlikely to have developed the competencies needed to functionally mentor minority 
students… in fact, these faculty members may not be interested in the professional 
development of these [minority] students” (Thomas et al., 2007, pp. 184-185).  
In short, multicultural competence will allow faculty members to establish 
mentoring relationships despite differences such as race, gender, culture, religion, or 
socio-economic status, and is vital to the quality and effectiveness of the mentoring 
relationship. Mentors may need to take additional steps to ensure the success of 
minority mentees, steps that may not be needed when mentoring a majority mentee. 
Behaviors such as compensating for differences, buffering minority students from 
damaging barriers, higher self-awareness, and cultural diversity training can increase the 
quality and effectiveness of diversified mentoring relationships. 
 
2.12.2 Diversified Mentoring Relationships 
Given the paucity of faculty members who are a racial minority or a female, it is 






relationships. Diversified mentoring relationships are defined as relationships in which 
mentors and mentees differ in group membership such, as race, ethnicity, gender, class, 
disability, or sexual orientation (Ragins, 1997). In general, diversified relationships in 
STEM consist of a majority member and a minority, or those individuals who do not 
belong to the group of White males who dominate the majority of STEM fields. 
Moreover, individuals can belong to more than one group, which would increase the 
degree of diversification in the relationship. For example, a white male mentor and a 
white male mentee constitute a homogeneous relationship (two majority members), 
whereas a white male mentor and a Native American male mentee constitutes a 
diversified relationship (majority member paired with a minority member), and to a 
greater degree of diversification, the pairing of a LGBTQ, white male mentor with a 
heterosexual, black female mentee (both majority and minority member paired with 
minority member of two groups).  
Ragins (1997) posits that group membership is associated with perceptions of 
power differences within the organization and that mentoring relationships are not in a 
vacuum, they are affected by both internal and external factors. The power may be 
symmetrical, or equal on both sides, or asymmetrical, where one group membership 
holds more power than the other (Ragins, 1997). The characteristic of power in 
diversified mentoring relationships is important for two main reasons: first, for the 
gaining of more power, and second, for the role power plays in the perceptions and 






To the first notion, mentors may use their power within an organization to 
advance a mentee, but also because mentors can gain power through mentoring 
because a mentee’s performance is a direct reflection of the mentor’s competence 
(Ragins, 1997).  An effective mentor can boost his or her status, reputation, or credibility 
within an organization by yielding mentees that are successful. Secondly, power 
dynamics play a large role in the perceptions and behaviors within diversified mentoring 
relationships. Stereotypes and attributions of competence are not in the favor of 
minorities; even with equivalent characteristics as majority group members, minority 
gender and race is associated with reduced competence, ability, or status (Ragins, 
1997). This has an effect how mentoring relationships are founded. Minorities may 
internalize stereotypes and underestimate their own power or competence, and 
furthermore they may be hesitant to select a minority mentor because they perceive 
minority mentors as having less power or competence.  
Fortunately, diversified mentoring relationships can counteract negative 
stereotypes and attributions of competence by engaging in deliberate behaviors that 
defy the negative expectations. Minorities can make themselves indispensable to 
organizations and defy stereotyping and expectations by planning and implementing 
deliberate actions and developing unique skills or expertise.  
 In addition to power dynamics, perceived competence, and stereotyping, 
diversified mentoring relationships must take into account that mentoring behaviors 
vary because of the composition of the relationship. Minorities have different needs and 






members may not work in diversified mentoring relationships with minorities (Ragins, 
1997).  Additionally, the level of interpersonal comfort and psychosocial functions may 
not be as high in diversified relationships. Empirical evidence has found that same-race 
and same-gender relationships provided more psychosocial behaviors than cross-race or 
cross-gender relationships; the degree of diversity within the relationship is inversely 
correlated with psychosocial support functions (Ragins, 1997). Minorities also may not 
have a strong level of interpersonal connection with mentors of a different race or 
gender, so it is important that mentors realize and compensate for this when entering 
diversified mentoring relationships. 
 
2.12.3 Quality in Diversified Mentoring Relationships 
Faculty members are in a unique position to serve minority and female students 
in a positive manner through mentoring. Students of color often report being ignored 
and treated as academically incompetent, whether or not students are high achieving. 
Even more troubling is that high attrition rates of minorities along the STEM pipeline can 
be traced to a lack of sufficient mentorship opportunities (Eagan et al., 2011). 
Mentoring not only aids women and minorities to overcome barriers, but also can affect 
a student’s overall success, intellectual, professional, and academic development. 
Logically, we would want mentoring relationships to be high quality, unfortunately that 






studied mentoring relationships have suggested that a deeper examination of the 
quality of the relationship needs to take place (Eagan et al., 2011).  
Effective mentoring is invaluable to the success of minorities and women, 
however inadequate mentoring could be even worse than no mentoring at all (Ragins et 
al., 2000). Most dysfunctional mentoring relationships terminate naturally, however 
graduate students in a mentoring relationship with their academic advisors may not 
terminate the relationship despite its damaging effects for fear of negative 
repercussions (Ragins et al., 2000). This situation may be even further exaggerated for 
women and minorities because they are already at a disadvantage due to distinct power 
differences, combined with the difficulty of searching for new, effective mentors. The 
selection of effective mentors is important for all graduate students and formal 
mentoring programs, however it is especially critical for underrepresented groups. We 
must take into consideration group differences as they relate to the quality and 
effectiveness of mentoring relationships (Ragins et al., 2000). 
When mentors are multiculturally competent and do an effective job of 
providing instrumental and psychosocial functions to minorities and females, concerns 
of incompatibility within the mentoring relationship may be reduced and levels of 
interpersonal comfort may increase. When these concerns are reduced, it may be easier 
for mentors and mentees, despite differences, to develop a relationship “marked by 
acceptance and confirmation, counseling, and friendship. It follows that if greater 
opportunity exists for career and psychosocial mentoring, there should also be the 






frequent interactions are recognized as an important factor for relationship quality 
(Kram, 1985), in addition to training to enhance the mentorship (Allen et al., 2006).  
Ragins et al. (2000) found that simply having a mentor did not automatically lead 
to positive outcomes, and that the outcomes depended upon the quality of the 
relationship. Research generally suggests that the gender composition and the type 
(formal versus informal) of mentorship make a difference in the quality of the 
relationship (Allen et al., 2005). That is, not all mentoring relationships are created 
equal. This may be amplified for diversified mentoring relationships, where mentees are 
already exposed to barriers and at risk of not having the same levels of interpersonal 
comfort or receiving the same levels of psychosocial support from mentors, causing a 
decrease in the overall quality or effectiveness of the mentorship.  
 
2.13 Academic Advisor as the Mentor 
At the graduate level in the STEM fields, faculty members are commonly expected 
to serve as academic advisors to graduate students (Paglis, Green, & Bauert, 2006). The 
graduate advisor-advisee relationship is one that is predominate for graduate student in 
STEM fields in the United States; it is a model where faculty and graduate students work 
closely on research projects, publications, grants, dissertations or theses, degree 
completion, and other projects. Advisors serve as reliable sources of information by 
guiding students through departmental policies and politics, act as departmental 






This close working relationship affords an opportunity to foster a mentoring 
relationship, and graduate advisors are often expected to fulfill many of the same roles 
that a mentor does. However, not all scholars consider advisor-advisee relationships the 
same as mentor-mentee relationship for various reasons, such as that the advisor serves 
a specific role of offering degree-related advice, whereas mentors enhance both 
professional and personal advancement (Mansson & Myers, 2012). Additionally, 
advisor-advisee relationships may not have the interpersonal connection or provide the 
psychosocial support that mentoring relationships do (Rose, 2005). Despite debates by 
some scholars, the model of advisor-advisee represented as mentor-mentee is assumed 
as the primary model used to develop graduate students in the United States (Rose, 
2005; Thomas et al., 2007).  
In many ways, advisors serve as mentors to graduate students through the 
functions of instrumental and psychosocial support. Instrumental support, often 
referred to as academic or professional support, encompasses supportive behaviors that 
prepare mentees for academic and career success. Psychosocial support crafts the bond 
and intimacy established between mentor and mentee, and largely determines the 
quality of the relationship. Advisors servings as mentors teach students the norms of the 
discipline, provide them with challenging assignments, and expose them to new things 
all while building a mentee’s sense of competence, identity as an academic, and self-
efficacy (Noe, 1988; Ragins & Cotton, 1999).  
Advisors act as mentors to graduate students as they guide, encourage, and 






Moreover, the quality and satisfaction of the relationship between advisees and 
advisors is a function of the advisors provision of instrumental and psychosocial support 
(Cavendish, 2007). Given the advisor’s central role in the degree program completion 
and the development of the graduate student, it is reasonable to assume that the 
advisor often acts as the mentor, and the graduate student as the mentee. 
 
2.14 Summary 
To conclude this chapter, the literature review methodology was presented, 
along with the purpose and research questions guiding this study. Diversified Mentoring 
Theory (Ragins, 1997) was presented as the theoretical framework for this study. This 
theory aims to explain the phenomena that take place during diversified mentoring 
relationships. The conceptual framework was also outlined, and includes three main 
variables: demographic characteristics, mentoring functions provided, and relationship 
quality. The relationship between demographic characteristics, mentoring functions, 
and relationship quality remains understudied, especially within the context of STEM 
higher education among diversified mentoring relationships. Diversified mentoring 
relationships were introduced, along with how mentoring is a unique approach that can 
be utilized to support minorities and women, providing them with the support they 
need to succeed in STEM graduate education.  
A review of the literature revealed two overarching, yet interrelated, topics: 






concept of mentoring, in its entirety, was reviewed. Mentoring can be formal or 
informal, and includes models such as peer to peer mentoring, group mentoring, and 
electronic mentoring. Mentoring is essential in the success of graduate students, and 
individual differences play a role in the perceived effectiveness and quality of the 
relationship. In graduate education mentorships typically follow the model of academic 
advisor as a mentor and graduate student as a mentee. Mentoring is generally known to 
serve two main support functions, psychosocial and instrumental support, and can be 
an extremely beneficial process to mentors, mentees, and organizations.  
In addition to mentoring, the current state of affairs for women and minorities in 
STEM fields was addressed. Specifically, the dearth of women and minorities in STEM, 
along with the barriers to success that these groups face were described. These barriers 
include racism, prejudice, discrimination, sexism, stereotypes, tokenism, a lack of role 
models, and historical views and thoughts that minorities and women are secondary to 






CHAPTER 3. METHODOLOGY 
3.1 Introduction 
This chapter will provide an overview of the research methods and procedures 
employed for this study. Specifically, the chapter will describe the research design and 
rationale as to why it was selected. It will also address the selection of participants, 
development of the instrument used to measure the variables, and the reliability and 
validity of the measures. Finally, the data collection, management, and analyses will be 
explained. 
 
3.2 Purpose of the Study 
The purpose of this study was to explore and describe graduate student STEM 









3.3 Research Questions 
The research questions guiding this study were:  
1. What are graduate students’ perceived levels of psychosocial mentoring functions 
(coaching, acceptance/confirmation, role modeling, counseling) provided by their 
academic advisors in homogenous and diversified relationships by gender and 
race/ethnicity? 
2. What are graduate students’ perceived levels of instrumental mentoring functions 
(protection, exposure/visibility, sponsorship, providing challenging assignments) 
provided by their academic advisors in homogenous and diversified relationships by 
gender and race/ethnicity?  
3. What are graduate students’ perceived levels of mentoring relationship quality in 
homogenous and diversified relationships by gender and race/ethnicity? 
4. What are the relationships among selected demographic factors, mentoring 
functions (psychosocial and instrumental) provided, and mentoring relationship 
quality? 
 
3.4 Research Design 
This descriptive exploratory research study utilized a mixed-method survey 
design for exploring and describing graduate students’ perceptions of mentoring 
provided by their academic advisors in STEM fields. Research questions one through 






quantitative and qualitative data analysis. The rationale for this approach was based on 
the study’s theoretical and conceptual frameworks, along with a review of the literature 
and the current recommendations of the literature concerning research on mentoring. 
This study was conducted from a post-positivist viewpoint, which infers that subjectivity 
is inherent in scientific research and proving causality in social science research is 
problematic. For that reason, a mixed-method approach allowed for triangulation of the 
data and a more in-depth look into mentoring relationship between graduate students 
and their advisors in STEM disciplines. 
 
3.5 Institutional Review Board Committee 
To protect the rights of participants involved, the researcher first completed the 
Collaborative Institutional Training Initiative (CITI) Course in The Protection of Human 
Research Subjects online training. Following completion of the training, an application, 
complete with all materials and instrumentation was submitted to the Institutional 
Review Board (IRB) and Committee on the Use of Human Research Subjects at Purdue 
University. The researcher was granted exemption from IRB on December 12, 2013 for 
IRB protocol number 1311014257 “An Exploratory Study of Diversified Mentoring 
Relationships Among Graduate Students and Their Advisors in STEM Fields.” IRB 








The target population for this study was selected graduate students in the colleges 
of Agriculture, Engineering, Pharmacy, Science, Technology, Veterinary Medicine, and 
Health and Human Sciences at Purdue University. A total of 45 departments were 
surveyed, with three of these departments being used to pilot test the survey measures. 
The departments used for the pilot test were not included in the final data collection. 
Additionally, results from the pilot test were not analyzed or reported due to low 
number of responses (N=16). A list of the departments surveyed can be found in 
Appendix C. Only graduate students in science, technology, engineering, or mathematics 
(STEM) related departments were surveyed, with the department being identified as 
STEM according to The Department of Homeland Security (2008) STEM-Designated 
Degree Program List. 
In order to be included in the study, participants must have met the following 
inclusion criteria: be a full-time, domestic student, seeking a masters, doctoral, or 
professional degree in a STEM discipline. Students who did not fit this criterion were 
unable to complete the entire on-line survey, and were excluded from the data 
analyses. Students must have been majoring in STEM-related disciplines in one of the 
departments surveyed, and must have an academic advisor. The researcher excluded 
international graduate students from the study because of vastly distinct cultural and 
individual differences, which may have skewed the data. The researcher also chose to 
exclude international student to minimize the potential risk of conceptualizing 






their experience. Both international and domestic students have unique experiences in 
graduate education that should be acknowledged and examined separately, such as 
acculturation, language, and psychosocial adaptation to the country.  
Participants were recruited through the graduate secretaries of each of the 
selected academic departments. Departmental secretaries were asked to send the email 
invitation for the study in an attempt to make graduate students feel more comfortable 
with responding to the survey and increase the response rate. Through a series of email 
invitations to the study, participants had access to the on-line survey, and information 
regarding researcher’s contact information, along with a  statement of confidentiality. 
No identifiable information was available to the researcher through the survey, thus the 
survey was completely anonymous.  
 
3.7 Instrumentation 
A review of the literature revealed no single instrument that would address the 
research questions of the study, therefore an approach was taken to develop an 
instrument to measure the variables of interest. The final instrument, called the 
Graduate Student and Advisor Mentorship Survey consisted of six sections eliciting 
information regarding: 1) Demographic characteristics of the graduate students and 
their advisor, 2) Mentoring Relationship with the advisor, 3) Relationship Quality,  
4) Mentoring Functions, 5) Racial and Ethnic Microaggressions, and 6) Sexism. The 






3.7.1 Demographic Characteristics 
The first section of the instrument contained items regarding demographic 
information about the study participants. These items elicited information such as: 
gender, sexual orientation, race/ethnicity, student status (domestic or international), 
enrollment status (full or part time), major within STEM, and degree program (Master’s 
or Ph.D.). Additionally, the survey elicited demographic information about the 
participant’s advisor, and included items such as: advisor’s gender, race/ethnicity, 
international or domestic faculty member status, rank, and departmental affiliation. For 
the purpose of this study, minorities were defined as racial groups that included: 
American Indian or Alaskan, Asian or Pacific Islander, African American, Hispanic, Native 
Hawaiian, or multiracial. 
 
3.7.2 Relationship with the Advisor 
Section two of the survey had participants respond to items regarding their 
relationship with their advisor. This section included items that determined the number 
of semesters graduate students were under the supervision of their advisor, the 
frequency and duration of time they spend together in meetings, and the environments 
in which they interact (e.g., in advisor’s office, meeting room, library, coffee shop). 
Participants were also asked to indicate the extent to which they consider their advisor 






3.7.3 Relationship Quality 
Section three of the instrument focused on the quality of the mentoring 
relationship. This section included five items based on the measure developed by Allen 
and Eby (2003), which they developed based on instruments developed by Noe (1988) 
and Ensher and Murphy (2011).  A five-point Likert-type response scale, ranging from 1= 
Strongly Disagree to 5=Strongly Agree, was used. Higher scores indicated a higher 
quality mentoring relationship. Examples of items included: “The mentoring relationship 
between my mentor and I was very effective,” or “My mentor and I enjoyed a high-
quality relationship.”  
This section also included several open-ended questions pertaining to the quality 
of the mentorship, such as “Overall, do you think your relationship with your advisor is a 
high quality mentoring relationship?” Qualitative data analysis was used to code 
responses to one open-ended item, which is outlined in the data analysis section of this 
chapter. 
 
3.7.4 Mentoring Functions 
To measure the mentoring functions provided in the mentoring relationship, the 
Mentoring Functions Scale (Noe, 1988) was utilized. This two-factor scale measures the 
extent to which mentors provided both psychosocial and instrumental mentoring 
functions to mentees. The Mentoring Functions Scale utilizes a Likert-type scale ranging 






Noe (1988) developed 21 items to measure the extent to which psychosocial and 
instrumental functions were provided by mentors. Factor one of the instrument 
measures extent to which the mentor provided psychosocial functions, which 
encompass coaching, counseling, acceptance and confirmation, and serving as a role 
model. Factor two measures instrumental support, including behaviors such as 
protection, exposure and visibility, sponsorship, and providing challenging assignments. 
The 21 items were slightly modified from the original scale to fit the overall language of 
this study for the participants. 
Factor one, measuring psychosocial functions, includes 14 items. This factor 
included two items regarding coaching behaviors, two items regarding acceptance and 
confirmation behaviors, four items regarding role-modeling behaviors, and six items 
regarding counseling behaviors. Examples of statements for factor one included: 
“Mentor has shared history of his/her career with you,” “My advisor has demonstrated 
good listening skills in our conversations,” and “I try to imitate the work behavior of my 
advisor.”  
Factor two, measuring instrumental functions, includes seven items. This factor 
included two items regarding protection behaviors, three items regarding exposure and 
visibility behaviors, one item regarding sponsorship behaviors, and one item regarding 
providing challenging assignments. Examples of statements for factor two included: “My 
advisor has given me assignments or tasks that will prepare me for my future position,” 
“My advisor has provided me with opportunities to learn new skills,” and “My advisor 






3.7.5 Racial and Ethnic Microaggressions 
Section five of the instrument elicited information pertaining to participants’ 
experiences with racial and ethnic microaggressions. This portion of the instrument was 
only available to participants who indicated they were American Indian, Asian, African 
American, Hispanic, Native Hawaiian, or multiracial. Five items were utilized from the 
Racial and Ethnic Microaggression Scale- Initial Version (REMS-I) (Nadal, 2011). The 
items used from the REMS-I derived from subscale component six of the instrument, 
“workplace and school microaggressions.” Respondents were asked to indicate the 
number of times that a microaggression occurred in the past six months, with 1= I did 
not experience this event in the past six months, 2= I experienced this event 1-3 times in 
the past six months, 3= I experienced this event 4-6 times in the past six months, 4= I 
experienced this event 7-9 times in the past six months, and 5= I experienced this event 
10 or more times in the past six months (Nadal, 2011). 
 
3.7.6 Sexism 
Section six of the instrument measured female participants’ perceptions of the 
environment within their academic departments as it relates to sexism. These items 
were modified from a portion of the Academic Work Environment Scale for Women 
(Riger, Stokes, Raja, & Sullivan, 1997). Female participants were asked to indicate their 
overall level of agreement with seven statements, with 1=Strongly Disagree and 5= 






balance my personal/family and career life,” “Sexism or sex discrimination is a big 
problem in my department,” or “I do not often speak up when I see an instance of sex 
discrimination in my department for fear it will jeopardize my academic success.” The 
seven items were modified from the original Academic Work Environment Scale for 
Women to fit the overall language of the study for the participants. Four of the seven 
items used were negatively worded and reverse scored. 
 
3.7.7 Instrument Format 
After the sections of the instrument were finalized, the instrument delivery 
format was developed. The delivery format was a web-based survey, utilizing the online 
survey system Qualtrics, which is available through the researcher’s institution. Specific 
considerations were given to the target population of graduate students, where 
accessibility to school computers or mobile devices is important. The survey software 
Qualtrics has proved useful with great success in higher education and is compatible on 
most computers and mobile devices. Attention was also given to the areas of 
appearance, readability, user friendliness, technical compatibility, formats for response 
options, and navigational guides (Sue & Ritter, 2007).  
 Online survey platforms can present barriers such as website blocking, 
incompatibility, inaccessibility, or a lack of motivation to complete the survey. These 
issues were addressed by using a survey software that is accessible and compatible on 
most computers and by applying the social exchange theory to the survey design 






rate, the researcher employed several social exchange methods to the survey design in 
an attempt to increase the benefits of participation, such as providing information 
about the survey, showing positive regard, and providing social validation (Dillman et al., 
2009). Additionally, participants were allowed to return to the survey at a later date, 




Validity is the extent to which the results of the instrument correlate with the 
construct for which it seeks to assess (Thomas, 2009). Construct validity is important so 
that researchers may accurately interpret and apply results. Each section of the 
instrument utilized different procedures to test validity, which will be described in the 
following paragraphs. The Mentoring Relationship Quality Scale (Allen & Eby, 2003), the 
Mentoring Functions Scale (Noe, 1988), the Racial and Ethnic Microaggressions Scale 
(Nadal, 2011), and the Academic Work Environment Scale for Women (Riger et. al, 
1997) were previously validated by their respective developers. 
Demographic items and open-ended questions were evaluated for face and 
content validity through review by a panel of experts. The panel of experts consisted of 
seven individuals, including faculty members and graduate students. They were chosen 
based on their knowledge of mentoring and their ability to relate to potential 








Reliability is the extent to which an instrument will give the same consistent 
results on different occasions (Thomas, 2009). Previous researchers established 
reliability measures of the Mentoring Relationship Quality Scale (Allen & Eby, 2003), the 
Mentoring Functions Scale (Noe, 1988), the Racial and Ethnic Microaggressions Scale 
(Nadal, 2011), and the Academic Work Environment Scale for Women (Riger et. Al, 
1997). Post-hoc reliability scores computed using Cronbach’s Alpha Coefficient are 
displayed in Table 3.1. All of the reliabilities are considered acceptable according to 







Table 3.1 Post-hoc Reliabilities for the Scales 
Post-hoc Reliabilities for the Scales 






Mentoring Relationship Quality  
(5 items) 
.85 .97 
Mentoring Functions:   






Racial & Ethnic Microaggressions  
(5 items) 
.79 .93 





3.10 Data Collection 
The data collection for this study followed a modified Dillman Tailored Design 
Method for use with Internet surveys (Dillman et al., 2009). This method suggests “using 
multiple motivational features in compatible and mutually supportive ways to 
encourage high quantity and quality of response to the surveyor’s request” (Dillman et 
al., 2009, p. 16). Dillman (2009) has several suggestions specific to the use of Internet 
surveys, which include: short, personalized emails with information included in the 
email; following previously published studies’ timing for sending out requests to specific 






Emails inviting participants to participate in the study were sent by departmental 
secretaries to graduate students in their respective academic departments. Participants 
were likely familiar with the departmental secretary, and thus would likely be more 
comfortable or motivated to respond to the survey. Dillman’s (2009) five-step process of 
multiple contacts was modified to use four steps and utilized to contact participants, 
with each step (survey launch, first reminder, second reminder, and final reminder) 
using different language so that no emails at each step were the same. Each time the 
departmental secretary sent out the survey invitation to graduate students, they were 
asked to ‘carbon copy’ the researcher for the purposes of tracking when emails were 
received by participants. This information was tracked each week by the researcher. 
 The first email was the survey launch, which contained information welcoming 
participants and providing details about the study, with a web link to the survey as well 
as information about the benefits of participating. The first reminder email was sent one 
week after the survey launch, along with the second reminder one week after the first, 
and the third reminder one week after the second email. Due to the anonymity of the 
Qualtrics survey system, the researcher was unable to remove any participants who 
already responded, thus the entire population received each of the subsequent 
reminder emails. The reminder emails contained the same information as the previous 
reminder, but were written with stronger, more urgent language, as suggested by 
Dillman et al. (2009). The final notification was sent three weeks after the survey launch 






last opportunity to participate. Data collection began on January 13, 2014, and ended on 
February 10, 2014.  
 
3.11 Participant Response 
Of the 5,731 graduate students studying in the STEM academic departments at 
Purdue University, there were 1,783 graduate students eligible to participate in the 
study due to an established a priori that participants must be full time, domestic, 
degree-seeking graduate students in one of the 42 STEM academic departments 
surveyed. After eliminating participants who did not meet these qualifications (full time, 
domestic, degree-seeking graduate students studying STEM), a final total of 431 
participants were included in the analyses. Of the eligible participants (N=1,783) who 
received the survey, the final response rate was 24.2%. Table 3.2 shows the response 







Table 3.2 Timing and Response of Data Collection 






January 13th, 2014 Emailed survey launch 243 21.7% 
January 23rd, 2014 Emailed 1st reminder 326 29.2% 
January 28th, 2014 Emailed 2nd reminder 195 17.5% 
February 4th, 2014 Emailed final reminder 287 25.7% 
February 10th, 2014 Survey closed 66 5.9% 
 Total Completed Surveys 1117  
 Total Surveys Used for 
Data Analysis 
431  
Note. The “total completed surveys” includes all responses from participants, even those who 
did not meet the study criteria. 
 
 
3.12 Data Management 
Data from this study from this study was stored online using the Qualtrics survey 
software. Following coding for the qualitative data, information was stored in electronic 
form on a secured departmental server in accordance with IRB guidelines. Any print 
information remained locked in a secure file cabinet in accordance with IRB. 
 
3.13 Data Analysis 
Quantitative items from all sections of the instrument were coded and analyzed 






researcher-designed codebook. Table 3.3 lists the research questions, variables, and 
scale of measurement, and data analysis procedures. The variables gender and 
race/ethnicity were utilized to determine if a graduate student and advisor relationship 
was homogenous or diversified. If graduate student and advisor differed in either 
gender or race/ethnicity, or both, they were considered diversified.  
 For research question one, “What are graduate students’ perceived levels of 
psychosocial mentoring functions (coaching, acceptance/confirmation, role modeling, 
counseling) provided by their academic advisors in homogenous and diversified 
relationships by gender and race/ethnicity?” descriptive statistics and ANOVA were 
utilized. Means and standard deviations were used to describe graduate students’ 
perceived levels of psychosocial support provided by advisors. ANOVA was also used to 
examine differences between homogenous and diversified mentoring relationships by 
the factors of gender and race/ethnicity. 
 For research question two, “What are graduate students’ perceived levels of 
instrumental mentoring functions (protection, exposure/visibility, sponsorship, 
providing challenging assignments) provided by their academic advisors in homogenous 
and diversified relationships by gender and race/ethnicity?” descriptive statistics and 
ANOVA were utilized. Means and standard deviations were used to describe graduate 
students’ perceived levels of instrumental support provided by advisors. ANOVA was 
also used to examine differences between homogenous and diversified mentoring 






 For research question three, “What are graduate students’ perceived levels of 
mentoring relationship quality in homogenous and diversified relationships by gender 
and race/ethnicity?” descriptive statistics and ANOVA were utilized. Means and 
standard deviations were used to describe graduate students’ perceived levels of 
mentoring relationship quality with their advisors. ANOVA was also used to examine 
differences between homogenous and diversified mentoring relationships by the factors 
of gender and race/ethnicity. Additionally, research question three included the 
qualitative data analysis of one survey item, as described in section 3.13.1. 
For research question four, “What are the relationships among selected 
demographic factors, mentoring functions (psychosocial and instrumental) provided, and 
mentoring relationship quality?” descriptive statistics and correlations were utilized. 
Means and standard deviations were used to describe demographic factors, mentoring 
functions, and relationship quality. Pearson’s correlation coefficients were used to 
determine the relationships between selected demographic factors, mentoring 
functions provided, and mentoring relationship quality. 
 
3.13.1 Qualitative Data Analysis 
Qualitative data analysis was used for one open-ended item by categorizing data 
into themes using deductive descriptive coding followed by subcoding (Saldana, 2013). 
Saldana (2013) defines descriptive coding as coding that “assigns labels to data to 
summarize in a word or short phrase…the basic topic of the passage…” (p. 262); 






enrich the entry” (p. 267). Using qualitative data allowed for concurrent triangulation by 
providing a secondary source of data, allowing the researcher to compare the 
quantitative results from research question three with the qualitative data. After data 
collection, the researcher imported responses from the two qualitative items into 
Dedoose, a web application that organizes and facilitates coding. Saldana’s (2013) 
descriptive coding method was used to initially code data by assigning summarizing 
labels to each statement. This was followed by subcoding, in which a second-order tag 
was placed to categorize statements into further themes. Frequencies were reported for 
each code and subcode based upon homogenous or diversified mentoring relationship 
status by gender and race/ethnicity. 
The qualitative survey item “Overall, do you think your relationship with your 
advisor is a high quality mentoring relationship? Why or why not?” was qualitatively 
analyzed. Responses generally fell into one of three initial categories—yes, no, or 
undecided. Each statement was descriptively coded (Saldana, 2013) into one of these 
three categories and then subcoded according to their fit with the two main functions of 
mentoring (psychosocial and instrumental) according to Noe (1988). For example, the 
statement “No. I wish he would push me to do more things” would be descriptively 
coded for no, and then subcoded for instrumental mentoring functions because it 








Table 3.3 Research Questions, Variables, Scale of Measurement, and Statistical Analysis Utilized 
Research Questions, Variables, Scale of Measurement, and Statistical Analysis Utilized 
Research Question 
Variables Scale of 
Measurement 
Analysis Independent Dependent 
RQ 1: What are graduate students’ perceived levels of 
psychosocial mentoring functions provided by their 
academic advisors in homogenous and diversified advising 
relationships by gender and race/ethnicity? 




RQ 2: What are graduate students’ perceived levels of 
instrumental mentoring functions provided by their 
academic advisors in homogenous and diversified advising 
relationships by gender and race/ethnicity? 
Demographic Factors Mentoring Functions Interval M 
SD 
ANOVA 
RQ 3: What are graduate students’ perceived levels of 
mentoring relationship quality in homogenous and 
diversified advising relationships by gender and 
race/ethnicity? 





RQ 4: What are the relationships among selected 
demographic factors, mentoring functions (psychosocial 
and instrumental) provided, and mentoring relationship 
quality? 















CHAPTER 4. RESULTS 
4.1 Introduction 
This chapter will present the findings of this study. First an overview of the 
demographic characteristics of the participants will be presented, followed by data 
pertaining to the mentoring relationship graduate students have with their advisors. The 
remaining sections of this chapter will reveal the findings of each of the four research 
questions. 
 
4.2 Purpose of the Study 
The purpose of this study was to explore and describe graduate student STEM 







4.3 Research Questions 
The research questions guiding this study were:  
1. What are graduate students’ perceived levels of psychosocial mentoring functions 
(coaching, acceptance/confirmation, role modeling, counseling) provided by their 
academic advisors in homogenous and diversified relationships by gender and 
race/ethnicity? 
2. What are graduate students’ perceived levels of instrumental mentoring functions 
(protection, exposure/visibility, sponsorship, providing challenging assignments) 
provided by their academic advisors in homogenous and diversified relationships by 
gender and race/ethnicity?  
3. What are graduate students’ perceived levels of mentoring relationship quality in 
homogenous and diversified relationships by gender and race/ethnicity? 
4. What are the relationships among selected demographic factors, mentoring 
functions (psychosocial and instrumental) provided, and mentoring relationship 
quality? 
 
4.4 Demographic Characteristics of Participants 
Of the 431 total participants who met the study criteria (domestic, full time, 
degree seeking, studying in a STEM field), 133 (31%) were seeking master’s degrees, and 






were male and 47% were female. Seventy-four percent of the participants indicated 
their race/ethnicity to be White (non-Hispanic), while the remaining 26% indicated they 
were American Indian/Alaskan Native, Asian/Pacific Islander, African American/Black, 
Hispanic, Native Hawaiian, Multiracial, or unspecified. Table 4.1 describes participants’ 
academic discipline of study.  
Participants indicated their advisors were 71% male and 29% female. 
Approximately 74% of participants identified their advisors as White (non-Hispanic), 
with the remaining 26% reporting a race/ethnicity of American Indian or Alaskan Native, 
Asian/Pacific Islander, African American, Hispanic, Native Hawaiian, Multiracial, or 
unspecified. Twenty percent of the advisors were international faculty members, 74% 
were domestic faculty members, and 6% were unknown. Participants indicated their 
advisors held the rank of Assistant Professor (12%), Associate Professor (28%), Full 
Professor (53%), and unknown by respondents (7%). Table 4.2 outlines the demographic 
data pertaining to both the participants’ advisors gender and race/ethnicity.  
Participants were categorized into groups by either gender or race/ethnicity. If 
both the advisor and the graduate student were of the same gender or race, they were 
considered to be in a homogenous mentoring relationship. If the advisor and graduate 
student differed in either gender or race, they were considered to be in a diversified 
relationship. Table 4.3 highlights the frequency and percent of homogenous and 
diversified relationships by gender and by race/ethnicity. In terms of gender, 58.7% of 
the student/advisor pairs were homogenous and 41.3% were diversified. In terms of 






Table 4.1 Frequency and Percentage of Participants’ Discipline of Study 
Frequency and Percentage of Participants’ Discipline of Study 
Department f %  Department f % 
Aeronautics & Astronautics 38 8.8  Food Science 1 0.2 
Agricultural & Biological 
Engineering 
15 3.5  Forestry & Natural Resources 19 4.4 
Agronomy 11 2.6  Health Sciences 2 0.5 
Aviation Technology 5 1.2  Horticulture 3 0.7 
Basic Medical Sciences 1 0.2  Industrial Engineering 6 1.4 
Biochemistry 8 1.9  Industrial & Physical Pharmacy 1 0.2 




Biomedical Engineering 19 4.4  Materials Engineering 4 0.9 
Botany & Plant Pathology 5 1.2  Mathematics 18 4.2 
Building Construction 
Management 
1 0.2  Mechanical Engineering 1 0.2 
Chemical Engineering 13 3.0  
Medicinal Chemistry & Molecular 
Pharmacology 
8 1.9 
Chemistry 54 12.5  Nuclear Engineering 7 1.6 
Civil Engineering 28 6.5  Nursing 2 0.4 
Comparative Pathobiology 5 1.2  Nutrition Science 11 2.6 
Computer and Information 
Technology 
6 1.4  Physics 6 1.4 
Computer Graphics 
Technology 
4 0.9  PULSe (Life Sciences) 18 4.2 
Computer Sciences 13 3.0  Statistics 14 3.2 
Earth, Atmospheric, & 
Planetary Sciences 
19 4.4  Technology 10 2.3 
Ecological Sciences & 
Engineering 
13 3.0  Veterinary Medicine 6 1.4 
Entomology 14 3.2     
Note. N=431. PULSe (Life Sciences) indicates interdisciplinary sciences, including: 
Biomolecular Structure and Biophysics, Chemical Biology, Chromatin and Gene Expression, 
Integrative Neuroscience, Integrative Plant Sciences, Membrane Biology, Microbiology, 








Table 4.2 Frequency and Percentage of Participants’ and Advisors’ Gender and Race/Ethnicity 
Frequency and Percentage of Participants’ and Advisors’ Gender and Race/Ethnicity 
 






Male 227 52.9  307 71.2 
Female 202 47.1  124 28.8 
Total N=431   N=431  
Race/Ethnicity 
American Indian/Alaskan Native 4 0.9  2 0.5 
Asian/Pacific Islander 21 4.9  62 14.4 
African American/Black 19 4.4  7 1.6 
Hispanic 11 2.6  16 3.7 
Native Hawaiian 1 0.2  1 0.2 
White (non-Hispanic) 352 81.7  319 74.0 
Multiracial 11 2.6  1 0.2 
Unspecified/unknown 12 2.8  23 5.3 








Table 4.3 Frequency and Percentages of Homogenous and Diversified Pairs by Gender and Race/Ethnicity 
Frequency and Percentages of Homogenous and Diversified Pairs by Gender and 
Race/Ethnicity 
 f % 
Gender 
Gender Homogenous 253 58.7 
Male-male pairs 178 41.7 
Female-female pairs 75 17.6 
Gender Diversified 178 41.3 
Male-female pairs 127 29.7 
Female-male pairs 47 11.0 
Race 
Race/Ethnicity Homogenous 294 68.2 
White-white pairs 265 62.1 
URM-URM pairs 26 6.1 
Race/Ethnicity Diversified  137 31.8 
White-URM pairs 52 12.2 
URM-white pairs 84 19.7 
Note. N= 431. Pairs are listed as advisor-graduate student (e.g., Male-female is a male advisor 









4.4.1 Relationship with the Advisor 
Participants widely reported that they chose their advisors (86%), while 12% 
were assigned their advisor, and 2% were uncertain. On average, faculty members were 
advisors to participants for four semesters (SD= 2.60), with 23% having spent one 
semester together, 13% spending three semesters together, 12% spending four 
semesters together, 33% spending between five and seven semesters together, and 
19% spending eight or more semesters together. Participants met with their advisors 
anywhere from zero to 30 times per month, with an average of eight meetings per 
month (SD=6.60). The meetings were related to research, assistantships, advising 
appointments, course work, field or lab work, or other academic reasons. During these 
meetings, participants spent an average of 1.3 hours together (SD=2.00), with 92% of 
participants spending no more than 2 hours in an average meeting with their advisor. 
These meetings were most commonly held in the advisor’s office or a 
conference/meeting room on campus. Approximately 58% of the participants engaged 
in social activities (e.g., dinner with fellow students/faculty, social gatherings outside of 
academic meetings, conferences) with their advisors; 30% did not engage in social 
activities with their advisors; and 12% had not been given the opportunity to engage in 
social activities with their advisor.  
The extent to which participants considered their advisor to be a mentor was 
measured on a scale of 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= 






participants who responded to this item (N=381), the average response was ‘To a 
Moderate Extent’ (M= 4.10, SD= 1.40). Table 4.4 shows the detailed frequency and 
percentages for responses to this item. In addition to their advisor, 63% of participants 
reported having other mentors, and 37% reported having their advisor as their only 
mentor. Among those who reported having other mentors, participants reported their 
other mentors were either in their department (f=171), outside of their department 
(f=107), at other universities/colleges (f=99), or outside of academia (f=98). For 75% of 
the participants, the advisor served as the primary mentor, while the other 25% relied 
upon another person as their primary mentor, as shown in Table 4.5.  
Table 4.4 Extent to Which Participants Considered Their Advisor a Mentor 
Extent to Which Participants Considered Their Advisor a Mentor 
Response f % 
Not at All 24 6.3 
To a Very Slight Extent 33 8.7 
To a Slight Extent 60 15.7 
To a Moderate Extent 96 25.2 
To a Large Extent 106 27.8 
To a Very Large Extent 62 16.3 
Note. N= 381. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 







Table 4.5 Frequencies and Percentages of Participants’ Having other Mentors and Primary Mentor Choice  
Frequencies and Percentages of Participants’ Having other Mentors and Primary Mentor 
Choice  
Item Response  f % 
Do you have other mentors besides 
your advisor? a 
No  155 37.3 
Yes  260 62.7 
In Department  171  
Outside Department  107  
At other Universities  99  
Outside of Academia  98  
    
Does your advisor serve as your 
primary mentor? b 
Yes  298 74.7 
No  101 25.3 




4.4.2 Results from the Racial and Ethnic Microaggressions Scale 
The Racial and Ethnic Microaggressions Scale elicited information pertaining to 
participants’ experiences with racial and ethnic microaggressions, and was only 
completed by participants who indicated they were American Indian, Asian, African 
American, Hispanic, Native Hawaiian, or multiracial. Respondents were asked to indicate 
the number of times a microaggression occurred in the past six months, with 1= I did not 
experience this event in the past six months, 2= I experienced this event 1-3 times in the 
past six months, 3= I experienced this event 4-6 times in the past six months, 4= I 
experienced this event 7-9 times in the past six months, and 5= I experienced this event 
10 or more times in the past six months (Nadal, 2011).  
Of the participants who responded to this item (N=61), the average participant 






as shown in Table 4.6. Seventy-two percent of participants did not experience 
microaggressions in the past six months within their departments, however the 
remaining 28% did experience microaggressions between one and ten or more times in 
the past six months. 
Table 4.6 Likert Item Means and Standard Deviations for Racial and Ethnic Microaggressions Scale 
Likert Item Means and Standard Deviations for Racial and Ethnic Microaggressions Scale 
Item f* M SD 
People in my department were unfriendly or unwelcoming toward me   
because of my race. 
8 1.25 0.80 
My opinion was overlooked in a group discussion because of my race. 5 1.19 0.77 
I was ignored in my department because of my race. 4 1.16 0.72 
Someone assumed that my work would be inferior to people of other  
racial groups. 
12 1.35 0.89 
A student of faculty member treated me differently than white students. 9 1.41 1.10 
Note. N= 61. *f reported for participants who indicated experiencing microaggressions at 
least 1 time in the past 6 months. Scale: 1= I did not experience this event in the past six 
months, 2= I experienced this event 1-3 times in the past six months, 3= I experienced this 
event 4-6 times in the past six months, 4= I experienced this event 7-9 times in the past six 
months, and 5= I experienced this event 10 or more times in the past six months. 
 
4.4.3 Results from the Academic Work Environment Scale for Women 
The Academic Work Environment Scale for Women (Riger, Stokes, Raja, & 
Sullivan, 1997) measured female participants’ perceptions of the environment within 
their academic departments as it relates to sex discrimination, and was only completed 






their overall level of agreement with seven statements, with 1= Strongly Disagree, 2= 
Disagree, 3= Undecided, 4= Agree, and 5= Strongly Agree. Four of the seven items used 
were negatively worded and reverse scored. Of the participants who responded to this 
item (N=172), the average participant response was between ‘disagree’ and ‘undecided’ 
(M= 3.68, SD= 0.74), as depicted in Table 4.7. 
Table 4.7 Likert Item Means and Standard Deviations for Academic Work Environment Scale for Women 
Likert Item Means and Standard Deviations for Academic Work Environment Scale for 
Women 
Item f* M SD 
Faculty in my department are supportive of me when I want to balance 
my personal/family and career life. 
95 3.51 1.02 
a I don’t often speak up when I see an instance of sex discrimination in 
my department for fear it will jeopardize my academic success. 
88 3.50 1.13 
a Sexism or sex discrimination is a big problem in my department. 113 3.80 1.14 
The working environment for myself and other females in my 
department is about the same as it is for males. 
114 3.60  1.04 
a My male counterparts in my department tend to get more feedback 
about their performance than I do. 
98 3.59 1.02 
a In my department, it is not uncommon for me to present an idea and 
get no response, and then for male to present the same idea and be 
acknowledged. 
119 3.89 1.02 
In departmental meetings, people pay just as much attention to me and 
other females when they speak as they do when a male speaks. 
125 3.91 1.02 
Note. N=172. *f reported for participants who agreed or strongly agreed with the item. Scale: 
1= Strongly Disagree, 2= Disagree, 3= Undecided, 4= Agree, and 5= Strongly Agree. aItem was 







4.5 Results for the Research Questions of the Study 
The results for the study are presented for each research question. The statistical 
analyses used for each research question is described, as well as results for each 
component of the individual research questions. Each of the variables (instrumental 
functions, psychosocial functions, and relationship quality) were tested for normality, 
and outliers were removed from the data. A total of four outliers were removed from 
the data set, leading to no significant changes in mean scores for any of the variables. 
Effect sizes for research questions one through three were calculated using Eta squared 
(𝜂2), and were measured using Cohen’s (1988) guidelines (Table 4.8).  Post-hoc 
comparisons for ANOVA tests were completed using Hochberg’s GT2 test due to large 
differences in sample sizes among the racial and gender groups (Field, 2005). 
 
Table 4.8 Conventions for Effect Sizes of Relationships (Cohen, 1988) 
Conventions for Effect Sizes of Relationships (Cohen, 1988) 











4.6 Results for Research Question 1 
Research Question 1: What are graduate students’ perceived levels of psychosocial 
mentoring functions (coaching, acceptance/confirmation, role modeling, counseling) 
provided by their academic advisors in homogenous and diversified relationships by 
gender and race/ethnicity? 
 
4.6.1 Psychosocial Mentoring Functions 
Overall, the participant’s perceived level of psychosocial mentoring functions 
was 4.10 (SD=1.14) which indicated students felt their advisors provided them with 
psychosocial support “To a Moderate Extent.” Responses were based on the scale: 1= 
Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a Moderate Extent, 5= 
To a Large Extent, and 6= To a Very Large Extent. For “Coaching” functions, participants 
reported a mean score of 4.16 (SD=1.17); for “Acceptance/Confirmation” functions, 
participants reported a mean of 4.12 (SD=1.22); for “Role Modeling” functions, 
participants reported a mean of 4.25 (SD=1.27); and for “Counseling” functions, 
participants reported a mean of 3.97 (SD=1.29). Table 4.9 depicts the results of research 
question one for overall psychosocial mentoring functions and for homogenous and 







Table 4.9 Means and Standard Deviations of Psychosocial Mentoring Functions 










M 4.10 4.16 4.12 4.25 3.97 
SD 1.14 1.17 1.22 1.27 1.29 
Note. N=363. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. 
4.6.2 Psychosocial Mentoring Functions by Gender 
A one-way between subjects ANOVA was conducted to compare the effect of 
gender on psychosocial mentoring functions among homogenous and diversified 
mentoring pairs. The statistical assumptions of normality were met, and Levene’s test 
for homogeneity of variances revealed that the variances of the groups were not 
statistically significantly different. For gender, there were four groups (listed as “advisor 
gender”-“graduate student gender”): male-male, male-female, female-female, female-
male. Table 4.10 outlines the results from the analysis of variance. 
There was a significant effect of gender on psychosocial mentoring functions at 
the p<.05 level for the four mentoring pairs [F(3,359) = 3.09, p = .03, 𝜂2=,.03]. Post-hoc 
comparisons using Hochberg’s GT2 test indicated that the mean score for male-female 
pairs (M= 3.93, SD= 1.15) differed significantly from female-male pairs (M=4.54, SD= 
0.98). However, there was no statistically significant difference between male-male 
pairs and male-female pairs; male-male and female-female pairs; and male-female and 






Eta squared revealed a small effect size (𝜂2= .03) between gender and 
psychosocial mentoring functions provided. Additionally, Cohen’s d was used to 
measure the effect size for the difference between each of the paired combinations 
(e.g., male-male & male-female, male-male & female-female, and male-male & female-
male). These effect sizes are described in Table 4.11. Only two groups revealed a 
moderate effect size for the difference between the two means: male-male & female-







Table 4.10 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Psychosocial Mentoring Functions by Gender 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Psychosocial Mentoring Functions by Gender 
Variable/Group M SD F p 𝜂2 
Psychosocial Mentoring    3.09 .03* .03 
Male-male 4.07 1.15    
Male-female 3.93 1.15    
Female-female 4.21 1.11    
Female-male 4.54 0.98    
Note. N=359. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. *p<.05. 
Table 4.11 Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
M-m  149 4.07 1.16   
 M-f 110 3.93 1.16 .12 Trivial 
 F-f 63 4.21 1.12 .12 Trivial 
 F-m 41 4.54 0.98 .42 Moderate 
M-f  110 3.93 1.16   
 F-f 63 4.21 1.12 .24 Small 
 F-m 41 4.54 0.98 .55 Moderate 
F-f  63 4.21 1.12   
 F-m 41 4.54 0.98 .31 Small 









4.6.4 Psychosocial Mentoring Functions by Race/Ethnicity 
A one-way between subjects ANOVA was conducted to compare the effect of 
race/ethnicity on psychosocial mentoring functions among homogenous and diversified 
mentoring pairs. The statistical assumptions of normality were met, and Levene’s test 
for homogeneity of variances revealed that the variances of the groups were not 
statistically significantly different. For race/ethnicity, participants were divided into 
either white or underrepresented minority (URM). There were four groups (listed as 
“advisor race”-“graduate student race”): white-white, white-URM, URM-URM, and 
URM-white. Table 4.12 outlines the results from the analysis of variance. 
There was not a significant effect of race on psychosocial mentoring functions at 
the p<.05 level for the four mentoring pairs [F(3,359) = 2.62, p = .05, 𝜂2=.02], however it 
was approaching significance. Post-hoc comparisons using Hochberg’s GT2 test 
indicated that there was no statistically significant difference between any of the race 
pairs (white-white, white-URM, URM-URM, and URM-white). 
Eta squared revealed a small effect size (𝜂2= .02) between race and psychosocial 
mentoring functions provided. Additionally, Cohen’s d was used to measure the effect 
size for the difference between each of the paired combinations (e.g., white-white & 
white-URM, white-white & URM-URM, and white-white & URM-white). These effect 
sizes are described in Table 4.13. All of the groups revealed either a trivial or small effect 






Table 4.12 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Psychosocial Mentoring Functions by Gender 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Psychosocial Mentoring Functions by Gender 
Variable/Group M SD F p 𝜂2 
Psychosocial Mentoring Functions   2.62 .05 .02 
White-white 4.17 1.11    
White-URM 4.32 1.17    
URM-URM 3.98 1.19    
URM-white 3.79 1.17    
Note. N=359. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. *p<.05.  
Table 4.13 Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
W-w  232 4.17 1.11   
 W-u 41 4.32 1.17 .13 Trivial 
 U-u 19 3.98 1.19 .17 Trivial 
 U-w 71 3.79 1.17 .34 Small 
W-u  41 4.32 1.17   
 U-u 19 3.98 1.19 .29 Small 
 U-w 71 3.79 1.17 .45 Small 
U-u  19 3.98 1.19   
 U-w 71 3.79 1.17 .16 Trivial 










4.7 Results for Research Question 2 
Research Question 2: What are graduate students’ perceived levels of 
instrumental mentoring functions (protection, exposure/visibility, sponsorship, providing 
challenging assignments) provided by their academic advisors in homogenous and 
diversified relationships by gender and race/ethnicity?  
 
4.7.1 Instrumental Mentoring Functions 
Overall, the participant’s perceived levels of instrumental mentoring functions 
were a mean of 4.10 (SD=1.27). Students felt that their advisors provided them with 
instrumental mentoring functions “To a Moderate Extent.” For “Protection” functions, 
participants reported a mean score of 4.05 (SD=1.35); for “Exposure/Visibility” functions 
participants reported a mean score of 3.83 (SD=1.52); for “Sponsorship” functions 
participants reported a mean score of 4.29 (SD=1.47); and for “Challenging 
Assignments” functions participants reported a mean score of 4.65 (SD=1.41). Table 
4.14 depicts the results of research question one for overall instrumental mentoring 











Table 4.14 Means and Standard Deviations of Instrumental Mentoring Functions 










M 4.10 4.05 3.83 4.29 4.65 
SD 1.27 1.35 1.52 1.47 1.41 
Note. N=367. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. 
 
4.7.2 Instrumental Mentoring Functions by Gender 
A one-way between subjects ANOVA was conducted to compare the effect of 
gender on instrumental mentoring functions among homogenous and diversified 
mentoring pairs. The statistical assumptions of normality were met, and Levene’s test 
for homogeneity of variances revealed that the variances of the groups were not 
statistically significantly different. For gender, there were four groups (listed as “advisor 
gender”-“graduate student gender”): male-male, male-female, female-female, female-
male. Table 4.15 outlines the results from the analysis of variance. 
There was not a significant effect of gender on instrumental mentoring functions 
at the p<.05 level for the four mentoring pairs [F(3,363) = .93, p = .43, 𝜂2=.01,]. Post-hoc 
comparisons using Hochberg’s GT2 test indicated that there was no statistically 
significant difference between any of the pairs.  
Eta squared revealed a small effect size (𝜂2= .01) between gender and 







measure the effect size for the difference between each of the paired combinations 
(e.g., male-male & male-female, male-male & female-female, and male-male & female-
male). These effect sizes are described in Table 4.16. All of the groups revealed a small 







Table 4.15 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Instrumental Mentoring Functions by Gender 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Instrumental Mentoring Functions by Gender 
Variable/Group M SD F p 𝜂2 
Instrumental Mentoring Functions   .93 .43* .01 
Male-male 4.11 1.29    
Male-female 4.03 1.26    
Female-female 3.99 1.33    
Female-male 4.37 1.17    
Note. N=363. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. *p<.05. 
Table 4.16 Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
M-m  152 4.11 1.29   
 M-f 107 4.03 1.26 .06 Trivial 
 F-f 63 3.99 1.33 .09 Trivial 
 F-m 43 4.37 1.17 .21 Small 
M-f  107 4.03 1.26   
 F-f 63 3.99 1.33 .03 Trivial 
 F-m 43 4.37 1.17 .28 Small 
F-f  63 3.99 1.33   
 F-m 43 4.37 1.17 .30 Small 










4.7.3 Instrumental Mentoring Functions by Race/ Ethnicity 
A one-way between subjects ANOVA was conducted to compare the effect of 
race/ethnicity on instrumental mentoring functions among homogenous and diversified 
mentoring pairs. The statistical assumptions of normality were met, and Levene’s test 
for homogeneity of variances revealed that the variances of the groups were not 
statistically significantly different. For race/ethnicity, participants were divided into 
either white or underrepresented minority (URM). There were four groups (listed as 
“advisor race”-“graduate student race”): white-white, white-URM, URM-URM, and 
URM-white. Table 4.17 outlines the results from the analysis of variance. 
There was not a significant effect of race on instrumental mentoring functions at 
the p<.05 level for the four mentoring pairs [F(3,363) = 2.46, p = .06, 𝜂2=.02]. Post-hoc 
comparisons using Hochberg’s GT2 test indicated that the there was no statistically 
significant difference between any of the race pairs (white-white, white-URM, URM-
URM, and URM-white).  
Eta squared revealed a small effect size (𝜂2= .02) between race and instrumental 
mentoring functions provided. Additionally, Cohen’s d was used to measure the effect 
size for the difference between each of the paired combinations (e.g. white-white & 
white-URM, white-white & URM-URM, and white-white & URM-white). These effect 
sizes are described in Table 4.18. All of the groups revealed either a small or trivial effect 








Table 4.17 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Instrumental Mentoring Functions by Race/Ethnicity 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Instrumental Mentoring Functions by Race/Ethnicity 
Variable/Group M SD F p 𝜂2 
Instrumental Mentoring Functions   2.46 .06 .02 
White-white 4.17 1.25    
White-URM  4.36 1.25    
URM-URM 3.85 1.54    
URM-white 3.80 1.25    
Note. N=363. Scale: 1= Not at All, 2= To a Very Slight Extent, 3= To a Slight Extent, 4= To a 
Moderate Extent, 5= To a Large Extent, and 6= To a Very Large Extent. *p<.05. 
Table 4.18 Effect Size for Race/Ethnicity Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Race/Ethnicity Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
W-w  232 4.17 1.25   
 W-u 41 4.36 1.25 .15 Trivial 
 U-u 19 3.85 1.54 .25 Small 
 U-w 75 3.80 1.25 .30 Small 
W-u  41 4.36 1.25   
 U-u 19 3.85 1.54 .38 Small 
 U-w 75 3.80 1.25 .45 Small 
U-u  19 3.85 1.54   
 U-w 75 3.80 1.25 .04 Trivial 










4.8 Results for Research Question 3 
Research Question 3: What are graduate students’ perceived levels of mentoring 
relationship quality in homogenous and diversified advising relationships by gender and 
race/ethnicity? 
 
4.8.1 Mentoring Relationship Quality 
Mentoring relationship quality was measured based upon five statements using a 
5-point Likert-type scale. Participants rated the extent to which they felt the statements 
described their relationship with their advisor using a scale of 1= Strongly Disagree, 2= 
Disagree, 3= Neither Agree nor Disagree, 4= Agree, and 5= Strongly Agree. Overall, mean 
scores for the relationship quality were 3.46 (SD=1.08) (see Table 4.19). Mean scores for 
participants who indicated their relationship with their advisor to be very effective were 
3.57 (SD=1.16). Mean scores for participants who indicated that they were very satisfied 
with the mentoring relationship were 3.52 (SD=1.21). Mean scores for participants who 
indicated they were effectively utilized as a mentee by their advisors were 3.39 
(SD=1.14). Mean scores for participants who indicated they and their advisor enjoyed a 
high-quality mentoring relationship were 3.39 (SD=1.22). Mean scores for participants 
who indicated that both they and their advisor benefitted from the mentoring 








Table 4.19 Means and Standard Deviations for Mentoring Relationship Quality 
Means and Standard Deviations for Mentoring Relationship Quality 
 f M SD 
Overall Score 396 3.46 1.08 
The mentoring relationship between my advisor and I was very  
effective. 398 3.57 1.16 
I am very satisfied with the mentoring relationship my advisor and I  
developed. 397 3.52 1.21 
I was effectively utilized as a mentee by my advisor. 
398 3.39 1.14 
My advisor and I enjoyed a high-quality mentoring relationship. 
397 3.39 1.22 
Both my advisor and I benefitted from the mentoring relationship. 
397 3.44 1.07 
Note. N=396. 1= Strongly Disagree, 2= Disagree, 3= Neither Agree nor Disagree, 4= Agree, and 
5= Strongly Agree. 
4.8.2 Relationship Quality by Gender 
A one-way between subjects ANOVA was conducted to compare the effect of 
gender on relationship quality among homogenous and diversified mentoring pairs. The 
statistical assumptions of normality were met, and Levene’s test for homogeneity of 
variances revealed that the variances of the groups were not statistically significantly 
different. For gender, there were four groups (listed as “advisor gender”-“graduate 
student gender”): male-male, male-female, female-female, female-male. Table 4.20 
outlines the results from the analysis of variance. 
There was not a significant effect of gender relationship quality at the p<.05 level 
for the four mentoring pairs [F(3,392) = 2.65, p = .05, 𝜂2=.02], however it was 
approaching significance at p = .049. Post-hoc comparisons using Hochberg’s GT2 test 







Eta squared revealed a small effect size (𝜂2= .02) between gender and 
relationship quality. Additionally, Cohen’s d was used to measure the effect size for the 
difference between each of the paired combinations (e.g. male-male & male-female, 
male-male & female-female, and male-male & female-male). These effect sizes are 
described in Table 4.21. All of the groups revealed a small or trivial effect size for the 








Table 4.20 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Relationship Quality by Gender 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Relationship Quality by Gender 
Variable/Group M SD F p 𝜂2 
Relationship Quality   2.65 .05 .02 
Male-male 3.36 1.13    
Male-female 3.39 1.04    
Female-female 3.62 1.08    
Female-male 3.80 0.95    
Note. N=392. 1= Strongly Disagree, 2= Disagree, 3= Neither Agree nor Disagree, 4= Agree, and 
5= Strongly Agree. *p<.05. 
Table 4.21 Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Gender Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
M-m  165 3.36 1.13   
 M-f 119 3.39 1.04 .03 Trivial 
 F-f 67 3.62 1.08 .23 Small 
 F-m 45 3.80 0.95 .40 Small 
M-f  119 3.39 1.04   
 F-f 67 3.62 1.08 .22 Small 
 F-m 45 3.80 0.95 .40 Small 
F-f  67 3.62 1.08   
 F-m 45 3.80 0.95 .18 Trivial 










4.8.3 Relationship Quality by Race/Ethnicity 
A one-way between subjects ANOVA was conducted to compare the effect of 
race/ethnicity on relationship quality among homogenous and diversified mentoring 
pairs. The statistical assumptions of normality were met, and Levene’s test for 
homogeneity of variances revealed that the variances of the groups were not 
statistically significantly different. For race/ethnicity, participants were divided into 
either white or underrepresented minority (URM). There were four groups (listed as 
“advisor race”-“graduate student race”): white-white, white-URM, URM-URM, and 
URM-white. Table 4.22 outlines the results from the analysis of variance. 
There was not a significant effect of race on relationship quality at the p<.05 
level for the four mentoring pairs [F(3,392) = 2.32, p = .08, 𝜂2=.02]. Post-hoc 
comparisons using Hochberg’s GT2 test indicated that the there was no statistically 
significant difference between any of the race pairs (white-white, white-URM, URM-
URM, and URM-white). 
Eta squared revealed a small effect size (𝜂2= .02) between race and relationship 
quality. Additionally, Cohen’s d was used to measure the effect size for the difference 
between each of the paired combinations (e.g., white-white & white-URM, white-white 
& URM-URM, and white-white & URM-white). These effect sizes are described in Table 
4.23. All of the groups revealed either a trivial or small effect size for the difference 








Table 4.22 Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of Relationship Quality by Race/Ethnicity 
Analysis of Variance (ANOVA) Summary, Means, and Standard Deviations of 
Relationship Quality by Race/Ethnicity 
Variable/Group M SD F p 𝜂2 
Relationship Quality   2.32 .08 .02 
White-white 3.55 1.06    
White-URM 3.50 1.12    
URM-URM 3.04 1.30    
URM-white 3.30 1.05    
Note. N=392. 1= Strongly Disagree, 2= Disagree, 3= Neither Agree nor Disagree, 4= Agree, and 
5= Strongly Agree. *p<.05. 
Table 4.23 Effect Size for Race/Ethnicity Combinations of Mentoring Pairs Using Cohen’s d 
Effect Size for Race/Ethnicity Combinations of Mentoring Pairs Using Cohen’s d 
Group N M SD d Interpretation 
W-w  244 3.55 1.06   
 W-u 48 3.50 1.12 .05 Trivial 
 U-u 22 3.04 1.30 .47 Small 
 U-w 82 3.30 1.05 .24 Small 
W-u  48 3.50 1.12   
 U-u 22 3.04 1.30 .39 Small 
 U-w 82 3.30 1.05 .19 Trivial 
U-u  22 3.04 1.30   
 U-w 82 3.30 1.05 .24 Small 










4.8.4 Relationship Quality Qualitative Responses 
Participants were asked to answer the question: “Overall, do you think your 
relationship with your advisor is a high quality mentoring relationship? Why or why 
not?” Responses were descriptively coded into one of three initial categories (yes, no, or 
undecided), and then subcoded according to their fit with the two main functions of 
mentoring (psychosocial and instrumental) according to Noe (1988). Of the 273 
responses to the item, 127 were descriptively coded “Yes,” 91 were coded “No,” and 55 
were coded “Undecided.” The majority of graduate students reported that they did 
consider their relationship with their advisor to be a high quality mentoring relationship. 
Table 4.24 describes the frequency of responses and their coding. The researcher chose 
the quotes used as examples because they were representative of most participants’ 
comments. Demographic information and levels of diversity (race and gender makeup of 
the pairs) were not examined while coding, nor did where quotes selected based upon 







Table 4.24 Frequency of Codes and Subcodes for Qualitative Responses 
Frequency of Codes and Subcodes for Qualitative Responses 
Code Subcode f % 
Yes  127 46.5 
 Psychosocial 67  
 Instrumental 86  
 Both Psychosocial & Instrumental 26  
No  91 33.3 
 Psychosocial 46  
 Instrumental 43  
 Both Psychosocial & Instrumental 16  
Undecided  55 20.1 
Note. N=273. Some responses were coded for multiple subcodes.  
 Among those who were coded “Yes” (f=127), 53% were male and 47% were 
female. Sixty-seven percent (f=86) of the participants reported their advisor provided 
them with instrumental mentoring support, such as providing challenging assignments, 
53% (f=67)reported their advisor provided them with psychosocial mentoring functions, 
such as coaching or role modeling, and 20% (f=26) were coded for both psychosocial 
and instrumental. For example, one student from a diversified mentoring relationship 
(advisor was American Indian male, graduate student was white female) who was coded 
“yes” for both psychosocial and instrumental functions commented:  
Yes. My advisor is invested in my personal and professional success, and we have 
open and candid conversations about how to achieve my short and long-term 
goals. I also feel like we've developed a friendship, so that I feel supported and I 
don't take critical comments as personal blows. 
Among those who were coded “No” (f= 91), 51% were male and 49% were 







provide them with instrumental mentoring functions, 51% (f=46) reported their advisor 
did not provide them with psychosocial mentoring support, and 18% (f=16) reported a 
lack of both instrumental and psychosocial mentoring. An example of this can be seen 
from a student’s response below. This student was in a diversified relationship where 
the advisor was a white male and the student was a white female. 
No, because I don't have the interaction or encouragement to foster the 
environment necessary for effective communication of my concerns, and don't 
receive enough feedback regarding my progress and performance. Additionally, 
it is discouraging to witness favoritism in the lab. 
For those students who were coded as “undecided” (f=55), many felt their 
advisor provided them with either psychosocial or instrumental mentoring support, but 
not both. For example, one student in a diversified relationship (advisor was Asian male, 
student was white female) said: 
My mentoring relationship has been "middle of the road." I am satisfied with my 
mentoring relationship and I have learned a lot more along the way than I ever 
imagined. I wouldn't exactly rate it as "high quality" - primarily because of how 
busy my advisor is. It is difficult enough to track him down for specific research 
related topics, let alone the more personal/mentoring conversations. When I do 
get that time with him, I am very appreciative and feel encouraged and 







Another student indicated receiving instrumental mentoring functions, but a lack 
of psychosocial mentoring from the advisor (advisor was a white male, student was a 
multicultural female):  
The vast majority of the time we talk about research, and a small percentage of 
the time we talk about other general topics, though I know my advisor is 
available to give career advice, etc. Unfortunately it can sometimes be difficult to 
get advice on being a minority in a field when my advisor is a member of the 
majority. 
 
4.9 Results for Research Question 4 
Research Question 4: What are the relationships among selected demographic 
factors, mentoring functions (psychosocial and instrumental) provided, and mentoring 
relationship quality? 
Relationships among gender, race/ethnicity, psychosocial mentoring functions, 
instrumental mentoring functions, and mentoring relationship quality were described 
using correlation techniques. Table 4.25 identified the level of measurement, central 
tendency, and variance for each variable. Statistical tests used to describe each 
relationship are described in Table 4.26, and conventions for the relationships’ strengths 







Table 4.25 Level of Measurement, Central Tendency, and Variance Related to Each Dependent and Independent Variable 
Level of Measurement, Central Tendency, and Variance Related to Each Dependent and 
Independent Variable 





Gender Makeup of Pairs Nominal Frequency  
Race Makeup of Pairs Nominal Frequency  
Psychosocial Mentoring 
Functions 


















Table 4.26 Statistical Tests Used to Describe Each Relationship 
Statistical Tests Used to Describe Each Relationship 
Dependent and Independent Variable 
Relationships 
Statistical Test 
Gender Makeup of Pairs & Psychosocial 
Mentoring Functions 
Pearson’s Product-Moment Coefficient 
Gender Makeup of Pairs & Instrumental 
Mentoring Functions 
Pearson’s Product-Moment Coefficient 
Gender Makeup of Pairs & Relationship Quality Pearson’s Product-Moment Coefficient 
Race Makeup of Pairs & Psychosocial Mentoring 
Functions 
Pearson’s Product-Moment Coefficient 
Race Makeup of Pairs & Instrumental Mentoring 
Functions 
Pearson’s Product-Moment Coefficient 
Race Makeup of Pairs & Relationship Quality Pearson’s Product-Moment Coefficient 
Psychosocial Mentoring Functions & 
Instrumental Mentoring Functions 
Pearson’s Product-Moment Coefficient 
Psychosocial Mentoring Functions & 
Relationship Quality 
Pearson’s Product-Moment Coefficient 
Instrumental Mentoring Functions & 
Relationship Quality 
Pearson’s Product-Moment Coefficient 
Table 4.27 Conventions for Relationship Strength (Hopkins, 2000) 
Conventions for Relationship Strength (Hopkins, 2000) 
Relationship Coefficient (r) Convention 
0.9 - 1.0 Nearly Perfect 
0.7 – 0.9 Very Large 
0.5 – 0.7 High 
0.3 – 0.5 Moderate 
0.1 – 0.3 Low 








Overall, there were several significant correlations among the variables. 
Psychosocial mentoring functions were significantly correlated with instrumental 
functions (r= .84, very large, positive), relationship quality (r= .84, very large, positive), 
female-male pairs (r= .14, low, positive), and minority-white pairs (r= -.13, low, 
negative). Instrumental mentoring functions were significantly correlated with 
relationship quality (r= .76, very large, positive), and minority-white pairs (r= -.12, low, 
negative). Relationship quality was significantly correlated with female-male pairs 
(r= .11, low, positive), and white-white pairs (r= .10, low, positive). The results from the 
correlation analysis by gender and racial groups are outlined in Table 4.28. Each of the 
variables and gender or race groups were coded separately, with 1 indicating being in a 
particular group pairing, and zero indicating all other pairings to allow for dichotomous 
coding schemes for each of the race and gender groups. For example, in the group “M-
m”, participants who indicated they were males with male advisors were coded “1”, and 







Table 4.28 Correlations for Gender and Racial Group Pairs Across Mentoring Functions and Relationship Quality  
Pearson Correlations for Gender and Racial Group Pairs Across Mentoring Functions and Relationship Quality  
Group/Variable 1 2 3 4 5 6 7 8 9 10 11 
1. Psychosocial --- 0.84** 0.84** -.03 -.09 0.04 0.14** 0.08 0.07 -.03 -.13* 
2. Instrumental 0.84** --- 0.76** 0.01 -.03 -.04 0.08 0.07 0.07 -.05 -.12* 
3. Relationship 
Quality 
0.84** 0.76** --- -.07 -.04 0.07 0.11* 0.10* 0.01 -.09 -.08 
4. M-m -.03 0.01 -.07 --- -.55** -.39** -.30** 0.01 -.09* -.02 0.07 
5. M-f -.09 -.03 -.04 -.55** --- -.30** -.23** -.03 0.02 0.03 0.00 
6. F-f 0.04 -.04 0.07 -.39** -.30** --- -.16** 0.02 0.05 0.01 -.07 
7. F-m 0.14** 0.08 0.11* -.30** -.23** -.16** --- 0.01 0.03 -.03 -.02 
8. W-w 0.08 0.07 0.10* 0.01 -.03 0.02 0.01 --- -.48** -.33** -.63** 
9. W-u 0.07 0.07 0.01 -.09* 0.02 0.05 0.03 -.48** --- -.09 -.18** 
10. U-u -.03 -.05 -.09 -.02 0.03 0.01 -.03 -.33** -.09 --- -.13** 
11. U-w -.13* -.12* -.08 0.07 0.00 -.07 -.02 -.63** -.18** -.13** --- 
Note. Sample size ranged from N= 363 to N=427. Coding: variables 4-11 each coded separately (1= particular group pairing, 0= all other 
pairings). M=male advisor, m=male graduate student, F=female advisor, f=female graduate student. W=white advisor, w=white graduate 








CHAPTER 5. CONCLUSIONS 
5.1 Purpose of the Study 
The purpose of this study was to explore and describe graduate student STEM 
majors’ perceptions of mentoring provided by their academic advisors in diversified and 
homogenous mentoring relationships. 
 
5.2 Research Questions 
The research questions guiding this study were:  
1. What are graduate students’ perceived levels of psychosocial mentoring 
functions (coaching, acceptance/confirmation, role modeling, counseling) 
provided by their academic advisors in homogenous and diversified relationships 
by gender and race/ethnicity? 
2. What are graduate students’ perceived levels of instrumental mentoring 
functions (protection, exposure/visibility, sponsorship, providing challenging 
assignments) provided by their academic advisors in homogenous and diversified 








3. What are graduate students’ perceived levels of mentoring relationship quality 
in homogenous and diversified relationships by gender and race/ethnicity? 
4. What are the relationships among selected demographic factors, mentoring 




The results of this study may not be generalizable to mentoring relationships 
outside the scope of this study. Due to the quasi-experimental nature of the study, no 
control group was used to compare outcomes to, thus external validity may be 
decreased because only one group of subjects was examined. Additionally, participants 
self-selected into the study, so individual characteristics of participants may affect the 
mentoring relationship and measures, which could pose a threat to internal validity. 
Finally, because mentoring is a developing and evolving process, the views and 
experiences of participants may have changed throughout the duration of the study or 
differ at different times during the mentorship, posing yet another threat to internal 
validity.  
The researcher also acknowledges that some advisor-advisee relationships do not 
constitute mentor-mentee relationships. In an attempt to compensate for this, 
participants were asked to indicate the extent to which they identified the relationship 
with their advisor as a mentoring relationship. An additional limitation is that advisors’ 








5.4 Conclusions of the Study 
The following section presents conclusions for this study. Four major conclusion 
are discussed below, along with an interpretation and the contribution to prior and 
future research. In addition, the results from the research questions are tied to the 
theoretical framework, the Diversified Mentorship Theory. 
 
5.4.1 Conclusion 1: Psychosocial Mentoring Functions 
Overall, graduate students felt they received at least some psychosocial 
mentoring support from their advisors. However, they did not agree that the 
psychosocial support provided to them was at the depth they needed or wanted, as 
indicated by the qualitative responses. Participants consistently reported not having a 
close relationship, not feeling supported or accepted, and not being able to openly 
communicate with their advisors in a counseling or friendship manner. For minorities 
and women, psychosocial functions may be especially important as they seek role 
models, acceptance into the field of study, and coaching to overcome barriers. 
Participants indicated that counseling was the least often provided psychosocial 
mentoring function, which is a primary sub-function that allows for interpersonal 
comfort and closeness, and largely determines the quality of the relationship (Ragins & 







There was a statistically significantly higher level of psychosocial mentoring 
support provided by female advisors to male students than male advisors provided to 
female students. One possible explanation for this may be that female advisors, who 
have more experience in overcoming obstacles such as sexism, may realize the lack of 
psychosocial support they might have had, thus make extra efforts to provide it to their 
students. The idea of females putting in extra effort to compensate for barriers is 
supported by Noe (1988) who suggested females may have greater motivation to 
engage in effective relationships as a means to overcome barriers. In a setting such as 
higher education, where males make up the large majority of faculty, this result is 
especially impactful. A lack of psychosocial mentoring support from male advisors is a 
strong indicator of ineffective mentoring, which could be extremely destructive, perhaps 
even worse than no mentoring at all (Ragins, Cotton, & Miller, 2000).  
Race played no statistically significant role in psychosocial mentoring functions. 
This finding is not discouraging, however, because it indicates that mentors are still 
providing psychosocial functions regardless of race.  
 
5.4.2 Conclusion 2: Instrumental Mentoring Functions 
In general, participants felt their advisors provided them with instrumental 
mentoring support, but not to a large extent. Advisors were most effective at providing 
challenging assignments, which is to be expected in a graduate school setting, followed 
by sponsorship. Instrumental mentoring functions are strongly tied to the nature of an 







of information by guiding students through departmental policies and politics, act as 
departmental socializers, and integrate students into their field of study (Mansson & 
Myers, 2012). Furthermore, Kram (1985) suggests providing feedback and sharing ideas 
as facets of instrumental support; both feedback and idea sharing is a vital and natural 
part of graduate school as students complete projects and research. Conversely, 
advisors did a less than average job of providing exposure and visibility of their graduate 
students to organizational decision makers and potential employers, potentially leaving 
women and minorities with less access to resources or exposure to people in power 
than their white, male counterparts. 
Advantageously, neither gender nor race played a statistically significant role in 
the instrumental mentoring functions provided for any of the pairs (male-male, male-
female, female-female, female-male, white-white, white-URM, URM-URM, and URM-
white). These findings suggest that regardless of racial or gender diversity in a 
mentoring relationship, mentors in this study are still providing the protection, 
exposure/visibility, sponsorship, and challenging assignments that graduate students 
need to grow and succeed. 
 
5.4.3 Conclusion 3: Relationship Quality 
Participants were split between considering their relationship with their advisor 
high quality or not. Quantitative data revealed that on average participants were neutral 
about their relationship being high quality, however, the qualitative data revealed that a 







posits that higher relationship quality is the basis for more effective mentoring 
relationships, and serves as an indicator of success and effectiveness of the mentorship. 
Because participants did not report particularly high levels of quality, it is reasonable to 
assume that the graduate students in this study may not be in engaged in especially 
effective mentoring relationships. As noted in prior research, effective mentoring is a 
key component of graduate student growth, having been linked to student persistence, 
achievements, graduation, and career path success (Fedynich & Bain, 2011; Rose, 2005). 
Without effectiveness in a mentoring relationship, graduate students may be left feeling 
unsupported, discouraged, and desiring more support from their mentors. 
Regrettably, very few participants received both instrumental and psychosocial 
support from their advisors. This could be a major contributor to the overall lack of 
quality in the relationship, as quality tends to be influenced by the duration of and 
mentoring functions (psychosocial and instrumental support) provided throughout the 
mentorship (Allen & Eby, 2003; Allen et al., 2006; Kram, 1985; Mincemoyer & Thomson, 
1998). Without both psychosocial and instrumental support, the mentoring relationship 
is left with a void that must somehow be filled. 
Fortunately, however, the lack of especially effective or high quality mentoring 
relationships were not due to race or gender, as those variables had no significant effect 
on the quality of the relationship. While this finding contradicts prior research, it is not 
unreasonable to interpret it as an advantageous trait, because it indicates that race and 
gender do not play a role in the quality of a mentoring relationship among graduate 







study are somewhat duplicitous in the sense that while both diversified and 
homogenous relationship reported approximately the same relationship quality, the 
level of the quality reported was not especially high. In other words, there is room for 
improvement in the area of relationship quality for all gender and racial makeups of 
advisor-graduate student pairs.  
5.4.4 Conclusion 4: Discriminatory Experiences 
As seen from the results of the study, graduate students had seemingly close 
relationships with their advisors. The large majority not only chose to study under their 
advisor, but also indicated that their advisor served as their primary mentor. Over forty 
percent of participants considered their advisor to be a mentor to them to a large or 
very large extent, indicating that participants relied heavily upon their advisors for 
mentoring as well as academic advising. The significant role that the advisor plays in the 
lives of graduate students is important to note as research has shown that effective 
mentoring positively impacts retention and graduation rates, as well as a student’s 
academic identity, sense of competence, self-efficacy, and personal development 
(Ragins & Cotton, 1999). 
 It is well known that marginalized groups, such as women and minorities, may 
face certain barriers that their majority counterparts do not. Included in these barriers 
are discrimination and prejudices due to race or gender, as well as being seen as 
secondary to the work of academia (MacLachlan, 2006; Minikel-Lacocque, 2013). The 







indicated experiencing a microaggression at least one time in the past six months. While 
the response rate for the Racial and Ethnic Microaggressions Scale were low (N=61), 
there were still a handful of graduate students who experienced racial or ethnic 
microaggressions, such as someone assuming that their work would be inferior to the 
work of someone in another racial group, or being treated differently than white 
students. While it is respectable that the majority of students did not experience 
microaggressions, it is completely unacceptable that at least some students did have 
discriminatory experiences. In addition to microaggressions, female graduate students 
also reported experiencing discrimination in the academic environment. Well over half 
of the female participants in the study indicated that they often are not acknowledged 
when they speak or present ideas, that sexism was a problem in their department, and 
that they are uncomfortable addressing the issue of sexism for fear that it will 
jeopardize their success. These results are alarming and must be addressed. 
The occurrence of discrimination and microaggressions is a dire call for attention 
to the current climate and practices within STEM higher education. If we are to promote 
the success of women and minorities in STEM, we must first address and eliminate the 
discrimination that these individuals face. A welcoming, non-discriminatory 
environment is imperative to the development and success of women and minorities in 
STEM fields. Also important to keep in mind is that discrimination is not always blatant 
or obvious; microaggressions can be ambiguous, covert, and even unintentional, making 
them difficult to identify, report, or change (Sue & Sue, 2013). Over time, experiencing 







Discrimination communicates a message to women and minorities that they are 
unwelcome, unworthy, and unable to succeed, which is precisely the opposite message 
that these marginalized groups need in order to succeed. Mentors are in a unique 
position to deflect the negative messages and chilly climates by providing psychosocial 
and instrumental support to graduate students, thus promoting their success. 
 
5.5 Findings as They Relate to the Diversified Mentorship Theory  
Propositions 1 and 2 of the Diversified Mentorship Theory (DMT; Ragins, 1997) 
were most closely relevant to this study. The findings of this study that aligned and 
contradicted the DMT are detailed in this section. A key proposition of DMT is that 
mentoring relationships involving minority members differ from those involving just 
majority members in the development, processes, and outcomes associated with the 
relationship (Ragins, 1997). In general, the findings of this study follow the patterns of 
the DMT with a few exceptions.  
 
Proposition 1: Role modeling and psychosocial functions will be stronger in 
homogeneous than in diversified mentoring relationships. 
By and large, results from research question one indicate that homogenous 
mentoring relationships in this study had higher levels of psychosocial support than 
diversified mentoring relationships. The exceptions to this were female-male pairs and 
white-minority pairs, who indicated the highest level of psychosocial mentoring 







white-minority, white-white, minority-minority, and minority-white). These two groups 
clearly counter the DMT’s suggestion that diversified relationships are limited in the 
psychosocial support that they provide when compared to homogenous relationships. 
However, it is important to note that the differences between race or gender groups 
were only statistically significant for female-male pairs and male-female pairs, indicating 
that female advisors providing significantly higher levels psychosocial mentoring to their 
male graduate students than male-female pairs.  
 
Proposition 2: Relationships involving minority mentors will provide fewer career 
development functions than relationships involving majority mentors. 
 Results from research question two showed that there were no statistically 
significant differences between homogenous and diversified mentoring groups. Despite 
no statistical significance, the results followed a pattern consistent with the DMT. 
Majority mentors (white advisors) provided the highest levels of instrumental or career 
development functions for both majority and minority students, and racial minority 
mentors provided the least amount of instrumental support. Inconsistent with the DMT 
where female-male pairs who reported the highest level of instrumental or career 
development functions than any other group. 
 
5.6 Implications for Theory and Research 
Results from this study suggest the important role that diversity plays in 







Furthermore, this study validates the school of thought on the important role advisors 
play in the lives of graduate students. Much of the previous literature focused on 
mentoring measured student outcomes that result from a mentoring relationship (e.g., 
grade point average, number of publications, graduation rates). This study took a 
different approach by examining the core functions of mentoring and relationship 
quality and viewing it from the framework of diversification and the meaning that 
diversity has in mentoring.  
When examining the larger picture, findings from this study indicate that race and 
gender did not have a significant effect on psychosocial or instrumental mentoring 
functions and relationship quality. However, when examined more closely, findings do 
support the theoretically-based premise that differences such as race and gender do 
indeed matter in mentoring. For example, male advisors did less than average when 
compared to female advisors in providing psychosocial mentoring functions, especially 
in the area of counseling. Also, relationship quality scores were mediocre at best for all 
groups, further supporting the notion that the mentoring functions provided are very 
much tied to the quality of the relationship (Allen & Eby, 2003; Allen et al., 2006; Kram, 
1985; Ragins, 1997; Ragins & Cotton, 1999).  
  The findings of this study suggest that marginalized groups such as women and 
minorities are still receiving the instrumental support they need, however they may not 
be receiving the psychosocial support needed to successfully matriculate through the 
STEM pipeline. One important aspect to note is that these results are a product of the 







challenge students and give them the tools they need to succeed for their careers (i.e., 
instrumental support), but are not expected to counsel, encourage, or even create 
bonds with students (i.e., psychosocial support). For those reasons, it is reasonable to 
expect lower amounts of psychosocial support, however that does not make it 
acceptable. Graduate education provides a unique, but sometimes hostile, environment 
for minorities and women. A lack of psychosocial functions can easily create what 
researchers have coined a “chilly climate”, or an atmosphere of intimidation that 
discourages marginalized groups to participate, despite their skills and capabilities (Tsui, 
2010). The findings of this study serve as preliminary support that can be used to further 
explore diversified mentoring relationships within higher education. 
 
5.7 Implications for Practice 
The first implication for practice is that administration, faculty, staff, and students 
should be aware of discrimination within the environment, and utilize mentoring as a 
tool to decrease discriminatory experiences for women and minorities. Mentoring can 
assist marginalized students in overcoming barriers and increase a students sense of 
competence, self-efficacy, and personal development. One goal of this study was to 
contribute to the efforts of using mentoring as a tool to overcome barriers such as 
stereotyping, sexism, and racism. Previous research revealed that mentoring can reduce 
these barriers by socializing students to the department/scientific field, increasing their 
visibility to organizational decision makers, and protecting them from risks to their 







Additionally, mentorship can help develop a student’s academic identity by enhancing 
his or her sense of competence, self-efficacy, and personal development (Ragins & 
Cotton, 1999).  
The second implication for practice is to ensure that both psychosocial and 
instrumental functions are being provided to students, which will in turn increase the 
overall quality and effectiveness of the relationship. It may be beneficial for advisors and 
students to self-assess using an instrument such as the “Graduate Student and Advisor 
Mentorship Survey” from this study throughout their time together in order to evaluate 
areas which need improvement. Through the main forms of instrumental support 
(sponsorship, coaching, protection, challenging assignments, and exposure) as well as 
psychosocial support (role modeling, acceptance and confirmation, counseling, and 
friendship), mentors can act as institutional agents and are fundamental to the success 
of minorities and women in STEM fields (Eagan et al., 2011; Kram, 1985; Lovitts & 
Nelson, 2000; Noe, 1988; Ragins & Cotton, 1999). Advisor-advisee relationships tend to 
not have the interpersonal connection or provide the psychosocial support that 
mentoring relationships do (Rose, 2005), so it is essential that both psychosocial and 
instrumental functions are provided in order to create a welcoming, supportive 
environment for marginalized groups to succeed. 
The third implication for practice is for institutions to establish meaningful, 
effective mentoring training programs for advisors and graduate students based on 
empirical data and prior research. These training programs should include the 







education. Meaningful and frequent interactions are recognized as an important factor 
for relationship quality (Kram, 1985), in addition to training to enhance the mentorship 
(Allen et al., 2006). The results from this study provide useful data and insight for 
training future or current mentors. For example, the male advisors in this study would 
benefit from training on psychosocial mentoring functions and it’s relation to the 
beneficial outcomes associated with an effective mentorship. As suggested by Fifolt and 
Abbott (2008), training provided for mentors needs to be informed more directly by the 
literature. While the results from this study are not generalizable to other populations, 
we can assume based on the literature that gender and race do play a role in the 
mentoring process to at least some extent. We can also assume that advisors should be 
multiculturally competent, or have the ability to diagnose and resolve diversity-related 
issues and includes increased knowledge of things such as cultural differences, self-
awareness, conflict management, feedback seeking, role modeling, and interpersonal 
communication skills (Thomas et al., 2007). 
 
5.8 Recommendations for Future Research 
As one of the early studies on mentoring in the context of STEM graduate 
education with a focus on minorities and women, there is sizeable room for growth and 









1. Future research should include measures such as, but not limited to: levels of 
advisor’s multicultural competence, student outcomes, experiences with prior 
mentor/mentee training, and questions pertaining to the degree that mentoring 
helped minorities overcome specific barriers. This study did not address these 
constructs, however the items could be beneficial in created a more well-rounded 
and inclusive study. Additionally, an examination of characteristics beyond surface 
level characteristics (e.g., race, gender) should be taken into consideration, such as 
personality differences. 
2. Future research should consider completing a comparison study or a matched paired 
study between advisors and graduate students. This would expand upon this study 
by allowing multiple perspectives on the same relationship, as well as allow for 
increased triangulation of data.  
3. This study focused only on the perspective of the graduate student. Collecting data 
from the advisor/mentor’s perspective is not as common in the literature, and 
therefore should be expanded upon in future studies.  
4. Future studies should include international populations as a comparison group. This 
type of approach will allow an examination of factors that are more relevant to 
international populations such as acculturation, language, and experiences with 
xenophobia. 
5. Future studies should examine the mentoring climate at other universities, both 
similar and dissimilar in size, demographics, and institution type to determine if 







to assess the mentoring relationships of graduate students at institutions such as 
Historically Black Colleges and Universities, where the population differs drastically 
in racial makeup and student population size. 
6. Future research would benefit from expanding upon the qualitative portion of this 
study. Much insight can be gained via qualitative responses, and a special focus on 
the experiences of marginalized groups would give more depth to the data. 
7. As noted in the Diversified Mentorship Theory (Ragins, 1997), there are specific 
moderators that play a role in the mentoring relationship and its outcomes. Future 
research could benefit from considering these moderators, such as attitudes toward 
diversity, the mentor’s power and ability, previous mentoring experience, and the 
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Appendix C List of Surveyed STEM Departments at Purdue University 
Entomology (ENTM) 
Computer Graphics Technology (CGT) 
Agricultural & Biological Engineering (ABE) 
Comparative Pathobiology (CPBL) 
Chemistry (CHEM) 
Interdisciplinary Engineering (IDE) 
Chemical Engineering (CHE)  
Industrial Engineering (IE) 
Ecological Sciences & Engineering* (IESE) 
Nuclear Engineering (NUCL) 
Horticulture (HORT) 
Nutrition Science (NUSC) 
Building Construction Management (BCM) 
Technology (TECH) 
PULSe (Life Sciences) (PULS) 
Biological Sciences (BIOS) 
Basic Medical Sciences (BMS)  
Industrial & Physical Pharmacy (INPP) 
Medicinal Chemistry & Molecular Pharmacology 
(MCPH) 
Health Sciences (HSCI) 
Nursing (NRS) 
Civil Engineering (CIVL) 
Veterinary Clinical Sciences (VCS) 
Mechanical Engineering (MECH) 
Agronomy (AGRY) 
Earth, Atmospheric, & Planetary Sciences (EAPS) 
Economics (ECON) 
Forestry & Natural Resources (FNR) 
Biochemistry (BCHM) 
Aeronautics & Astronautics (AAEN) 
Food Science (FDSC) 
Health & Kinesiology (HKLS) 
Agricultural Economics (AGEC) 
Animal Sciences (ANSC) 










Computer Science (CS) 
Biomedical Engineering (BMEP) 
Physics (PHYS) 
Aviation Technology (AVTH) 
Computer and Information Technology (CNIT) 
Interdisciplinary Biomedical Sciences (IBSC) 
Botany & Plant Pathology (BTNY) 










Appendix D Letters of Correspondence 
Survey Launch email to departmental secretaries: 
Dear «Name», 
 
For the next few weeks, I am requesting your assistance distributing a survey to «Department» 
graduate students. I am conducting a research study titled “An Exploratory Study of Diversified 
Mentoring Relationships among Graduate Students and their Advisors in Science, Technology, 
Engineering, and Mathematics Fields.” This study aims to examine the perceptions regarding 
graduate students relationships with their academic advisor. The online survey should take less 
than 15 minutes to complete, and participants’ responses will remain completely confidential. 
 
Today and over the next three weeks, I will forward a letter for you to send out to your graduate 
students on behalf of the researchers. Because the online survey is confidential, we have no way 
of knowing who has or has not completed the survey, so each letter should be sent to all graduate 
students each time. The dates you will receive those emails are below. 
 
Schedule of distribution for emails: 
January 13, 2014 Survey Launch email 
January 21, 2014 First Reminder email 
January 27, 2014 Second Reminder email 
February 3, 2014 Final Reminder email 
 
Thank you in advance for your participation and cooperation toward improving graduate 
education at Purdue University. If you have questions or need clarification, please contact Krystin 
Bodden at kbodden@purdue.edu. 
 
**When you distribute the survey, I ask that you please CC kbodden@purdue.edu on the email, 




Levon T. Esters & Krystin Bodden 
 
 
Levon T. Esters, Ph.D.     Krystin Bodden 
Associate Professor     Graduate Research Assistant 
Agricultural Education     Agricultural & Extension Education 
Agricultural Administration, Room 224   Agricultural Administration, Room 221 
615 West State Street     615 West State Street 
West Lafayette, IN 47907-2053    West Lafayette, IN 47907-2053 
Phone: (765) 494-8423 FAX: (765) 496-1152  Phone: (765) 494-8439 









Survey Launch email that departmental secretaries forwarded to graduate students: 
Dear «Name», 
 
Please forward the following information to «Department» graduate students: 
 
**When you distribute the survey, I ask that you please CC kbodden@purdue.edu on the email, 
so that I have a confirmation of it being sent.** 
 
 
Dear Graduate Student, 
 
Your experiences as a graduate student are important, and mentoring is a key component of your 
graduate education experiences. A research study titled, “An Exploratory Study of Diversified 
Mentoring Relationships among Graduate Students and their Advisors in Science, Technology, 
Engineering, and Mathematics Fields” is being conducted and you have been identified as a 
potential study participant. This study will examine the perceptions regarding your relationship 
with your academic advisor. We respectfully request your assistance in this study! 
 
The survey can be found and completed at this link: 
https://purdue.qualtrics.com/SE/?SID=SV_ei07P4aMVJO7cqx 
 
The survey will take less than 15 minutes of your time and is composed of questions regarding 
your perceptions of the mentoring relationship you have with your academic advisor. The 
information you provide will remain strictly confidential and cannot be traced back to you. Thank 









Levon T. Esters, Ph.D.     Krystin Bodden 
Associate Professor     Graduate Research Assistant 
Youth Dev. & Ag Education    Youth Dev. & Ag Education 
Agricultural Administration, Room 224   Agricultural Administration, Rm 221 
615 West State Street     615 West State Street 
West Lafayette, IN 47907-2053    West Lafayette, IN 47907-2053 
Phone: (765) 494-8423 FAX: (765) 496-1152  Phone: (765) 494-8439 










First reminder email that departmental secretaries forwarded to graduate students: 
Dear «Name», 
 
Please forward the following information to «Department» graduate students: 
 
**When you distribute the survey, I ask that you please CC kbodden@purdue.edu on the email, 




Dear Graduate Student, 
 
First, thank you to all who have completed the “Graduate Student and Advisor Mentorship” 
survey so far! Your responses are vital and much appreciated. For those of you who have not had 
a chance to participate, the link to the survey has been included at the bottom of this email for 
your convenience. 
 
Your experiences as a graduate student are important, and mentoring is a key component of those 
experiences. A research study titled, “An Exploratory Study of Diversified Mentoring 
Relationships among Graduate Students and their Advisors in Science, Technology, Engineering, 
and Mathematics Fields” is being conducted which will examine the perceptions regarding your 
relationship with your academic advisor. We respectfully request your assistance in this study! 
 
The survey can be found and completed at this link: 
https://purdue.qualtrics.com/SE/?SID=SV_ei07P4aMVJO7cqx 
 
The survey will take less than 15 minutes of your time and is composed of questions regarding 
your perceptions of the mentoring relationship you have with your academic advisor. The 
information you provide will remain strictly confidential and cannot be traced back to you. 
Thank you in advance for your participation and cooperation toward improving graduate 




Levon T. Esters & Krystin Bodden 
 
 
Levon T. Esters, Ph.D.     Krystin Bodden 
Associate Professor     Graduate Research Assistant 
Youth Dev. & Ag Education    Youth Dev. & Ag Education 
Agricultural Administration, Room 224   Agricultural Administration, Room 221 
615 West State Street     615 West State Street 
West Lafayette, IN 47907-2053    West Lafayette, IN 47907-2053 
Phone: (765) 494-8423 FAX: (765) 496-1152  Phone: (765) 494-8439 













First, thank you for your help distributing this survey thus far! It is truly appreciated. Please 
forward the following information to «Department» graduate students: 
 
**When you distribute the survey, I ask that you please CC kbodden@purdue.edu on the email, 
so that I have a confirmation of it being sent.** 
 
 
Dear Graduate Student, 
 
By now you have heard about the mentoring research that is being conducted by researchers at 
Purdue University. If you have already completed the “Graduate Student and Advisor 
Mentorship” survey, we would like to take a moment to thank you for your participation! For 
those of you who have not had a chance to participate, the link to the survey has been included at 
the bottom of this email as well. 
 
Your experiences as a graduate student are important, and mentoring is a key component of those 
experiences. A research study titled, “An Exploratory Study of Diversified Mentoring 
Relationships among Graduate Students and their Advisors in Science, Technology, Engineering, 
and Mathematics Fields” is being conducted which will examine the perceptions regarding your 
relationship with your academic advisor. We respectfully request your assistance in this study! 
 
The survey can be found and completed at this link: 
https://purdue.qualtrics.com/SE/?SID=SV_ei07P4aMVJO7cqx 
 
The survey will take less than 15 minutes of your time and is composed of questions regarding 
your perceptions of the mentoring relationship you have with your academic advisor. The 
information you provide will remain strictly confidential and cannot be traced back to you. Thank 





Levon T. Esters & Krystin Bodden 
 
 
Levon T. Esters, Ph.D.     Krystin Bodden 
Associate Professor     Graduate Research Assistant 
Agricultural Education     Agricultural & Extension Education 
Agricultural Administration, Room 224   Agricultural Administration, Room 221 
615 West State Street     615 West State Street 
West Lafayette, IN 47907-2053    West Lafayette, IN 47907-2053 
Phone: (765) 494-8423 FAX: (765) 496-1152  Phone: (765) 494-8439 









Final reminder email that departmental secretaries forwarded to graduate students: 
Dear «Name», 
 
First, thank you for your help distributing this survey thus far! We truly appreciate your 
assistance. This will serve as the final reminder for students to complete the survey, which will 
close on February 10, 2014 at 12 midnight. 
 
Please forward the following information to «Department» graduate students: 
 
**When you distribute the survey, I ask that you please CC kbodden@purdue.edu on the email, 
so that I have a confirmation of it being sent.** 
 
Dear Graduate Student, 
 
This email serves as a final reminder for those of you who have not been able to complete the 
survey on “Graduate Student and Advisor Mentorship.” Due to the anonymity of this survey, we 
apologize if you have already completed the survey and received this email. 
 
We urge you to please take a few minutes out of your day to complete the survey. It will take 
less than 15 minutes of your time and is composed of questions regarding your perceptions of the 
mentoring relationship you have with your academic advisor. The information you provide will 
remain strictly confidential and cannot be traced back to you. The final day that the survey will 
be open is February 10, 2014.  
 
Your experiences as a graduate student are important, and mentoring is a key component of those 
experiences. A research study titled, “An Exploratory Study of Diversified Mentoring 
Relationships among Graduate Students and their Advisors in Science, Technology, Engineering, 
and Mathematics Fields” is being conducted which will examine the perceptions regarding your 
relationship with your academic advisor. We respectfully request your assistance in this study! 
The survey can be found and completed at this link: 
https://purdue.qualtrics.com/SE/?SID=SV_ei07P4aMVJO7cqx 
 
Thank you in advance for your participation and cooperation toward improving graduate 
education at Purdue University. 
 
Respectfully, 
Levon T. Esters & Krystin Bodden 
 
Levon T. Esters, Ph.D.     Krystin Bodden 
Associate Professor     Graduate Research Assistant 
Agricultural Education     Agricultural & Extension Education 
Agricultural Administration, Room 224   Agricultural Administration, Room 221 
615 West State Street     615 West State Street 
West Lafayette, IN 47907-2053    West Lafayette, IN 47907-2053 
Phone: (765) 494-8423 FAX: (765) 496-1152  Phone: (765) 494-8439 
lesters@purdue.edu     kbodden@purdue.edu  
